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ABSTRACT
Survey  o f  th e  lone s t a r  t i c k ,  Amblyomma americanum ( L in n ae u s ) ,  in 
n o r th w es t  Lou i s ian a  showed t h a t  the  a d u l t  t i c k s  appeared f i r s t  in l a t e  
March o r  e a r l y  A p r i l .  They were most abundant in mid-May and a b se n t  by 
th e  l a s t  o f  J u l y .  Nymphs appeared  a t  the  same time as t h e  a d u l t s .
They were most abundant  in mid-May, b u t  had two l a t e r  p o p u la t i o n  p e ak s ,  
one in l a t e  J u l y  and e a r l y  August and a n o th e r  in September.  The nymphs 
were a b s e n t  by l a t e  October .  Larvae f i r s t  appeared in e a r l y  June .
They were most abundant in J u l y  and August and absen t  by l a t e  October 
o r  e a r l y  November.
When eg g s ,  engorged l a r v a e ,  engorged nymphs, and engorged a d u l t  
female  lone  s t a r  t i c k s  were p laced  in an i n f e s t e d  a r e a ,  c o n s i d e r a b l e  
p r e d a t i o n  by t h e  imported f i r e  a n t ,  S o len o p s i s  s aev is s im a  (F.  Smith) 
was o b se rv ed .
A p p l i c a t i o n s  o f  Mi rex  b a i t  (0.3%) a t  t h e  r a t e  o f  1.25 pounds per  
a c r e  reduced p o p u la t i o n s  o f  Araneae,  G r y l l i d a e ,  and S t a p h y l i n i d a e .
These s t u d i e s  a l s o  i n d i c a t e d  t h a t  predaceous  b e e t l e s  in t h e  f a m i l i e s  
C a rab id a e ,  H i s t e r i d a e ,  and Lampyridae a l s o  were a f f e c t e d  by Mi rex .
The imported f i r e  a n t  seemed to  have l i t t l e  e f f e c t  on p o p u la t i o n s  
o f  most o t h e r  a r t h r o p o d s .  Ten months a f t e r  t r e a tm e n t ,  p o p u la t i o n s  o f  
s p i d e r s ,  b e e t l e s ,  and c r i c k e t s  had re tu rn e d  to  approx im a te ly  th e  same 
in M i r e x - t r e a t e d  and u n t r e a t e d  p l o t s ,  w h i le  t h e r e  were 30 t imes  more 
f i r e  a n t s  in t h e  u n t r e a t e d  p l o t .
x i i
INTRODUCTION
There  p robab ly  never  has been a n o th e r  i n s e c t  t h a t  has caused as 
much c o n t r o v e r s y  as th e  imported f i r e  a n t ,  S o len o p s i s  s ae v i s s im a  
(F. S m i th ) .  Many en to m o lo g i s t s  c o n s id e r  i t  on ly  as a n u i s an c e  p e s t .  
However, l i v e s t o c k  fa rmers  c la im  t h a t  i t  s e r i o u s l y  h in d e r s  t h e i r  farm 
o p e r a t i o n s ,  i . e . ,  f i r e  a n t  mounds c lo g g in g  and b reak in g  mowers and 
combines and farm lab o r  be ing  s tung  when h and l ing  ba led  hay l e f t  on 
t h e  ground f o r  a few hours o r  o v e r n i g h t .  Some spor tsmen f e e l  t h a t  t h e  
impor ted f i r e  a n t  is  dec im at ing  q u a i l  and o th e r  ground n e s t i n g  b i r d  
p o p u l a t i o n s  by fe e d in g  on o r  s t i n g i n g  th e  ch icks  as they  a r e  h a t c h i n g .
Many e n to m o lo g i s t s  b e l i e v e  t h a t  th e  a n t  is  b e n e f i c i a l  as a p re d a ­
t o r  and he lp s  c o n t r o l  harmful a r t h r o p o d s .  Other e n to m o lo g i s t s  would 
l i k e  t o  s e e  the  f i r e  a n t  e l im in a te d  but d o n ' t  b e l i e v e  i t  t o  be 
s u f f i c i e n t l y  s e r i o u s  as a p e s t  to  w ar ran t  spending  v a s t  sums o f  money 
f o r  i t s  e r a d i c a t i o n .  Some s c i e n t i s t s  b e l i e v e  t h a t  t h e r e  may be more 
d e t r i m e n t a l  e f f e c t s  from the  widespread use o f  i n s e c t i c i d e s  f o r  t h e i r  
c o n t r o l  th a n  t h e  p e s t i f e r o u s  e f f e c t s  o f  f i r e  a n t s  th e m s e lv e s .  
E n v i r o n m e n t a l i s t s  a r e  g r a v e ly  concerned about t h e  c o n ta m in a t io n  of  the  
env ironment  and the  e f f e c t  t h a t  l a r g e - s c a l e  use  o f  i n s e c t i c i d e s  (Mirex) 
might have on n o n - t a r g e t  organisms.
The c o n t r o v e r s y  over  whether  the  f i r e  an t  is  b e n e f i c i a l  o r  d e t r i ­
m e n ta l ,  w he ther  i t  shou ld  be e r a d i c a t e d  or c o n t r o l l e d  has s t i m u l a t e d  
in c re a s e d  r e s e a r c h  d i r e c t e d  toward a b e t t e r  u n d e r s t a n d in g  o f  the  
s i t u a t i o n .  This s tudy  was a t t em p ted  to  o b t a in  some f a c t s  which may be 
added t o  t h e  pool o f  knowledge reg a rd in g  the  s t a t u s  o f  t h e  f i r e  a n t .
2Major emphasis was p laced on the  r e l a t i o n s h i p  o f  the  imported f i r e  a n t ,  
S o len o p s i s  s ae v i s s im a  (F. Sm i th ) ,  to  p o p u la t i o n s  of  the  lone s t a r  t i c k ,  
Amblyomma americanum (L innaeus ) .  This was p r e d i c a t e d  on the knowledge 
t h a t  the  lone s t a r  t i c k  and the  g u l f  c o a s t  t i c k ,  Amblyomma maculaturn 
Koch, were q u i t e  abundant in the  F l o r i d a  p a r i s h e s  o f  s o u t h e a s t  
Louis iana  twenty to  tw e n ty - f iv e  y ea r s  ago and were p e s t s  of  p eop le ,  
l i v e s t o c k ,  and w i l d l i f e .  However, in r e c e n t  y e a r s  the  t i c k  p o p u la t io n s  
r e p o r t e d l y  have de c rea se d .  S ince  t h e  dw ind l ing  t i c k  p o p u la t i o n s  seemed 
to  c o i n c i d e  w i th  t h e  e s t a b l i s h m e n t  o f  t h e  impor ted f i r e  a n t ,  some 
en to m o lo g is t s  cons ide red  th e  imported f i r e  a n t  r e s p o n s i b l e  f o r  the  
d e c r e a s e  in p o p u la t i o n s .
In a d d i t i o n  t o  the  s tu d y  on th e  r e l a t i o n s h i p  o f  imported f i r e  a n t s  
t o  t i c k  p o p u l a t i o n s ,  s t u d i e s  were made to  o b t a i n  d a t a  on the  s ea sona l  
d i s t r i b u t i o n  of  the  lone s t a r  t i c k ,  t o  o b t a i n  some i n d i c a t i o n  o f  the  
e f f e c t s  f i r e  a n t s  have on o t h e r  a r t h r o p o d s ,  and to  o b t a in  some i n d i c a ­
t i o n  o f  th e  e f f e c t s  Mirex has on a r th r o p o d  p o p u l a t i o n s  o t h e r  than  f i r e  
a n t s .
REVIEW OF LITERATURE
The Imported F i r e  Ant 
A p p a ren t ly ,  the  imported f i r e  a n t  a r r i v e d  in th e  United S t a t e s  a t  
t h e  p o r t  o f  Mobile ,  Alabama, by boa t  from South  America j u s t  p r i o r  t o  
1920; but t h e  e x ac t  t ime and manner o f  a r r i v a l  and s o u rce  o f  the  
i n f e s t a t i o n  a r e  unknown. C re igh ton  (1930) s t a t e d  in a paper  e n t i t l e d  
"The New World Spec ies  of  th e  Genus S o l e n o p s i s " t h a t  he was t o ld  by
H. P. Loding, a n a t u r a l i s t  from Mobile ,  Alabama, t h a t  th e  a n t  appeared 
on th e  Mobile Bay f r o n t  in 1918.
A f te r  a s low b eg in n in g ,  t h e  a n t  s p re ad  r a p i d l y  and p r e s e n t l y  
i n f e s t s  a p p ro x im a te ly  120 m i l l i o n  a c r e s  in s o u t h e a s t e r n  United S t a t e s .
The b io lo g y ,  eco logy ,  l i f e  h i s t o r y ,  and c o n t r o l  a r e  r e p o r te d  by 
Green (1967) ,  and th e  seasona l  l i f e  c y c l e  and mound components r e l a t i v e  
t o  t h e  l i f e  s t a g e s  o f  the  an t  a r e  g iven  by Markin and D i l l i e r  (1 9 7 0 *  
Green (1967 and 1962) has observed  low numbers o f  imported f i r e  
a n t  mounds in hardwood f o r e s t s  and a l s o  t h a t  t a l l  g ra s s  o r  o t h e r  heavy 
v e g e t a t i o n  r e s t r i c t e d  th e  e s t a b l i s h m e n t  o f  new c o l o n i e s .  He b e l i e v e s  
t h i s  is  caused by the  removal o f  s u r f a c e  m o i s t u r e  by p l a n t s  in the  
summer, a t  t h e  t ime m o is tu re  is  needed by th e  queens t o  r e a r  t h e i r  
f i r s t  brood in t h e i r  sh a l lo w  burrows .  He a l s o  noted t h a t  i f  a co lony 
becomes e s t a b l i s h e d  in such a wooded a r e a ,  t h e  a n t s  seem t o  f a r e  q u i t e  
w e l l .  A l a r g e  number of  c o lo n ie s  f r e q u e n t l y  a r e  found in s tan d s  o f  
young p ine  t im b e r  a long th e  Gulf Coast  o f  M i s s i s s i p p i .  Green b e l i e v e s  
t h e  f r e q u e n t  r a i n s  in t h i s  a r e a  might a id  in h e lp in g  c o lo n ie s  e s t a b l i s h  
in t h i s  type  o f  h a b i t a t .
3
kHays (1958) ,  "while working in A r g e n t in a ,  found t h a t  in s e c t s  seemed 
to  make up the  l a r g e r  p a r t  o f  t h e  d i e t  o f  the  imported f i r e  a n t .  He 
re p o r t e d  th a t  s p e c i a l i s t s  in t h a t  c o u n t r y  c o n s id e re d  the  f i r e  an t  to  be 
b e n e f i c i a l  because  o f  i t s  i n s e c t i v o r o u s  h a b i t s .  In a s tu d y  of  the  food 
h a b i t s  of  the  imported f i r e  a n t ,  Hays and Hays (1959) found t h a t  the  
p r i n c i p a l  d i e t a r y  item in th e  f i e l d  was o t h e r  i n s e c t s —both  l i v i n g  and 
dead—and t h a t  t h e  a n t s  showed no p r e f e r e n c e  f o r  e i t h e r .  Larval forms 
were p r e f e r r e d  over  a d u l t s ,  e s p e c i a l l y  t h e  ones small enough to  be 
t r a n s p o r t e d .  They observed worker a n t s  t o  b r in g  a p h id s ,  smal l  s p i d e r s ,  
and l a r v a e  o f  o t h e r  i n s e c t s  t o  the  openings  o f  fo r ag in g  t u n n e l s ,  which 
r a d i a t e  from t h e  mound, and devour them. They found p a r t s  o f  e v i s ­
c e r a t e d  i n s e c t s  a t  the  openings  o f  t h e s e  t u n n e l s .  In an a r e a  where cow 
dung was p l e n t i f u l ,  f l y  l a r v a e  seemed t o  be t h e i r  f a v o r i t e  food; the  
a n t s  v i s i t e d  each p i l e  o f  dung, c o l l e c t e d  t h e  l a r v a e ,  and took them 
i n to  the  t u n n e l s .  Ants were en co u n te red  a t t a c k i n g  immature and mature  
s t a g e s  o f  m i l l i p e d e s ,  c e n t i p e d e s ,  and i n s e c t s .  They were observed to  
p i c k  up and u t i l i z e  fragments  o f  i n s e c t s  ly in g  upon th e  ground. F i r e  
a n t s  were a l s o  observed te n d in g  a ph ids  and s c a l e  i n s e c t s  on s ev e ra l  
s p e c i e s  o f  p l a n t s .  In co rn  f i e l d s ,  they  were observed to  b u i ld  mounds 
up and around ben t  over e a r s  o f  co rn  and consume them, bu t  they were 
not seen  t o  climb the  s t a l k s  t o  feed  on t h e  e a r s .  Hayes p laced  seven­
teen  v a r i e t i e s  o f  seeds  and p l a n t e d  e i g h t e e n  s p e c i e s  o f  p l a n t s  on f i r e  
a n t  mounds. Only peanuts  o f  th e  seeds  were  e a t e n  and only okra  o f  t h e  
s e e d l in g s  were damaged a n d /o r  d e s t r o y e d .
Wilson (1969) concluded from h i s  s t u d i e s  in s o u t h e a s t  Louis iana  
t h a t  th e  imported f i r e  a n t  is  a ve ry  a c t i v e ,  a g g r e s s i v e  genera l  
p r e d a t o r .  He found t h a t  the  a n t  does no t  s e e k  s p e c i f i c  p rey  but
5c a p tu r e s  more o r  l e s s  what Is  a v a i l a b l e  in th e  genera l  a r e a .  He a l s o  
r e p o r te d  t h a t  the  f i r e  a n t  w i l l  f o rag e  a s  f a r  a s  100 f e e t .
Repor ts  by Eden and A ran t  (19^9) and Lyle and Fortune (19^8) 
i n d i c a t e d  t h a t  t h e  imported f i r e  a n t  damaged g e rm ina t ing  and s e e d l in g  
c o rn .
In Georgia ,  T r a v i s  (1938) r e p o r t e d  t h a t  f i r e  a n t s ,  e s p e c i a l l y  S.. 
geminata (F . ) ,  a t t a c k  q u a i l  eggs d u r ing  h a tch in g  and k i l l  and devour 
the  c h i c k s .  However, th e  imported f i r e  a n t  was not mentioned in t h i s  
r e p o r t .
There have been a number o f  s t u d i e s  r e l a t i v e  t o  the  e f f e c t  o f  the  
t r e a tm e n t  f o r  t h e  c o n t r o l  o f  th e  imported f i r e  a n t  on p o p u la t io n s  of  
o t h e r  a r t h r o p o d s .  These s t u d i e s  g e n e r a l l y  show t h a t  th e  t r e a tm e n t  
su p p re sses  the  p r e d a t o r  complex, o f  which the  f i r e  a n t  i s  in c lu d ed ,  and 
causes  an i n c re a s e  in obnoxious  i n s e c t s .  Long e t  a K  (1958),  comparing 
sugarcane  f i e l d s  t r e a t e d  w i th  h e p t a c h l o r  f o r  imported f i r e  a n t  c o n t r o l  
to  u n t r e a t e d  f i e l d s ,  found 20 p e r c e n t  more j o i n t s  bored by the  
sugarcane  b o r e r ,  D ia t r a e a  s a c c h a r a l i s  (F .)  in th e  h e p t a c h l o r - t r e a t e d  
f i e l d s  than in the  u n t r e a t e d  f i e l d s .  Hensley e t  a l .  (1961),  
r e p o r te d  t h a t  an in c r e a s e  in p o p u l a t i o n s  o f  the  sugarcane  b o re r  
followed e a r l y  s p r i n g  and summer a p p l i c a t i o n s  o f  h e p t a c h lo r  f o r  f i r e  
a n t  c o n t r o l ,  a p p a r e n t l y  caused  by su p p re s s io n  o f  i t s  p r e d a t o r s .  They 
s t a t e d  t h a t  wherever  t h e  i n s e c t i c i d e  had been a p p l i e d  f o r  f i r e  a n t  
c o n t r o l  and had no t  been fo l lo w ed  by adequa te  a p p l i c a t i o n s  o f  e n d r i n ,  
abnormally  high b o r e r  p o p u l a t i o n s  have o c cu r red  and p e r s i s t e d  f o r  a t  
l e a s t  one y e a r .  Negm and Hensley (1967) s t a t e d  t h a t  th e  in c r e a s e  in 
b o r e r  damage in h e p t a c h l o r - t r e a t e d  p l o t s  was main ly  due to  the  su p p re s ­
s ion  o f  p r e d a t o r  p o p u l a t i o n s ,  e s p e c i a l l y  a n t s .  C o r r e l a t i o n  s t u d i e s
6showed t h a t  a n t  p o p u l a t i o n s  were more important than s p id e r s  in d e t e r ­
mining the  d e g re e  o f  b o r e r  i n f e s t a t i o n  o f  su garcane  s t a l k s .  The a n t s  
were observed  t o  be a c t i v e  and a g g r e s s i v e  p r e d a t o r s  feed ing  on eggs ,  
l a r v a e ,  and pupae o f  t h e  su g a rca n e  b o r e r .  Negm and Hensley (1969) 
s t u d i e d  the  s u g a r ca n e  b o r e r  m o r t a l i t y  and s u r v i v a l  in p l o t s  t r e a t e d  
with h e p t a c h l o r  and in u n t r e a t e d  p l o t s .  A r t i f i c i a l  i n f e s t a t i o n s  o f  
b o re r  egg masses and l a r v a e  were used .  They found t h a t  p r e d a t io n  was 
h ighe r  in t h e  u n t r e a t e d  p l o t s  and t h a t  suck ing  p r e d a t o r s  d e s t royed  more
eggs than  chewing p r e d a t o r s .  The r o l e  o f  the  imported f i r e  an t  in th e
p r e d a t o r  complex was no t  e v a l u a t e d .
Newsom e t  a l . (1959) su rveyed  r i c e  f i e l d s  t r e a t e d  with  two pounds 
o f  t e c h n i c a l  h e p t a c h l o r  pe r  a c r e  f o r  imported f i r e  a n t  c o n t ro l  and 
found fou r  t imes as many r i c e  s t i n k  bugs and l e a f  hoppers as were found 
in u n t r e a t e d  f i e l d s .
Gross (1969) found s i g n i f i c a n t l y  h ig h e r  numbers o f  earwigs  in 
lawns t r e a t e d  w i th  h e p t a c h l o r  f o r  f i r e  an t  c o n t r o l  than  in u n t r e a t e d  
lawns.  He a l s o  observed  t h a t  una t ten d ed  earwig eggs l e f t  out o v e rn ig h t  
were preyed upon by t h e  impor ted f i r e  a n t  and by th e  t h i e f  a n t ,  
m oies ta  (Say) .  The impor ted f i r e  a n t  was observed  t o  devour th e  eggs
on s i t e  r a t h e r  than  t o  b r i n g  them back to  the  t u n n e l .
Wilson (1969) r e p o r t e d  t h a t  imported f i r e  a n t s  were not impor tant  
p r e d a t o r s  o f  t h e  Nantucke t  p in e  t i p  moth,  Rhyacionla  f r u s t r a n a  
(Comstock).  However, in p l o t s  where t h e  an t  was e l im in a t e d  w i th  a 
t re a tm en t  o f  h e p t a c h l o r ,  p o p u l a t i o n s  o f  l e a f  hoppers were s i g n i f i c a n t l y  
h ighe r  than in t h e  u n t r e a t e d  p l o t s .
Rhoades (1962 and 1963) has done one o f  th e  most comprehensive 
s t u d i e s  on th e  e f f e c t  o f  t h e  f i r e  a n t  e r a d i c a t i o n  on th e  environment.
7He s e l e c t e d  t h r e e  l a r g e  s tu d y  a r e a s — about 1280 a c re s  e a c h - - i n  n o r t h ­
west F l o r i d a .  Two a r e a s  were  h e a v i l y  i n f e s t e d  w i th  the  imported f i r e  
a n t ,  and one a r e a  had no f i r e  a n t s .  One o f  t h e  i n f e s t e d  a reas  was 
t r e a t e d  w i th  g r a n u l a r  h e p t a c h l o r  a t  t h e  r a t e  o f  l£  pounds a c tu a l  pe r  
a c r e .  He found t h a t  t h e  t r e a tm e n t  e l i m i n a t e d  th e  imported f i r e  a n t  and 
g r e a t l y  reduced p o p u l a t i o n s  o f  o t h e r  a r t h r o p o d s .  Sp ide r  p o p u la t io n s  
were reduced t o  about 10 p e r c e n t  of  normal f i v e  weeks a f t e r  t r e a t m e n t .  
They r e tu rn e d  t o  normal l e v e l s  about  e i g h t  months a f t e r  t r e a t m e n t .
Other a r th ro p o d s  were back  t o  normal in 12 months.  A f t e r  a two-year  
m oni to r ing  program comparing  th e  t h r e e  a r e a s ,  Rhoades found t h a t  popu­
l a t i o n s  of  a r th ro p o d s  were  comparab le  and concluded t h a t  the  f i r e  a n t  
had l i t t l e  e f f e c t  on o t h e r  forms of w i l d l i f e  in c lu d in g  o th e r  i n s e c t s .
The Lone S t a r  Tick  
According t o  Daimant and S t r i c k l a n d  (1965) Amblyomma americanum 
(L .)  is one o f  seven s p e c i e s  of  th e  genus Amb1yomma in the  United 
S t a t e s .  I t  is  c a l l e d  t h e  lone  s t a r  t i c k  because  o f  a consp icuous  l i g h t  
s p o t  on the  p o s t e r i o r  o f  t h e  scutum o f  t h e  fem ale .  This t i c k  is  one of  
th e  more econom ica l ly  im por tan t  s p e c i e s  in t h e  United S t a t e s ,  and i t s  
g r e a t  abundance make i t  e s p e c i a l l y  annoying  t o  l i v e s t o c k .  The lone 
s t a r  t i c k  is  a l s o  im por tan t  from th e  p u b l i c - h e a l t h  s t a n d p o i n t  because  
i t  is  c apab le  o f  t r a n s m i t t i n g  t u l a r e m i a ,  Rocky Mountain s p o t t e d  f e v e r ,  
and American Q, f e v e r ,  and b ecause  i t  causes  t i c k  p a r a l y s i s  in man and 
dog. The lone  s t a r  t i c k  is  more w ide ly  d i s t r i b u t e d  in the  United 
S t a t e s  than a r e  o t h e r  Amb1yomma s p e c i e s .  I t  i s  commonly found from 
southwes t  Texas n o r th  t o  Missour i  and eas tward  to  th e  A t l a n t i c  c o a s t .
I t  is  a t h r e e - h o s t  t i c k  and may be a c t i v e  from e a r l y  s p r in g  to  l a t e  
f a l l .  All s t a g e s  a t t a c k  man and l i v e s t o c k .
8There a r e  a number o f  papers  w r i t t e n  on the  b i o lo g y ,  d i s t r i b u t i o n ,  
h o s t s ,  b e h a v io r ,  d i s e a s e  t r a n s m i t t a l ,  wea ther  f a c t o r s ,  and c o n t r o l  of  
th e  lone  s t a r  t i c k  t h a t  have been e x c e l l e n t l y  reviewed by Hair and 
Howell (1970) .
Host su rv ey s  conducted in Oklahoma by Clymer e t  a k  (1970) 
r e v e a le d  t h a t  lone  s t a r  t i c k  l a rv a e  may be found on ho s t s  as smal l  as 
the  w h i t e - f o o t e d  mouse, Peromyscus m an icu la tu s  (W.),  and as l a r g e  as 
domest ic  l i v e s t o c k .  Nymphs u s u a l l y  were found on anim als  as l a r g e  a s ,  
o r  l a r g e r  th a n ,  th e  c o t t o n - t a i l  r a b b i t ,  S y lv i l a g u s  f l o r i d a n u s  ( A l l e n ) ,  
bu t  o c c a s i o n a l l y  were found on s m a l l e r  animals  such as th e  c o t t o n  r a t ,  
Sigmodon h l s p id u s  (S. & 0 . ) .  Upon exam ina t ion  o f  1,000 hos t  a n im a ls ,  
th e  a d u l t  t i c k s  were a lm os t  always found on hos ts  as l a r g e  a s ,  or  
l a r g e r  th a n ,  th e  raccoon ,  Procyon l o t o r  ( L . ) .  They r e p o r t e d  t h a t  the  
immature s t a g e s  o f  t h e  lone  s t a r  t i c k  p a r a s i t i z e d  a l l  s i z e s  of mammals 
and b i r d s ,  w h i l e  t h e  a d u l t s  were found on medium to  l a r g e r  an im a ls .
Hair  and Howell (1970) r e p o r t e d  t h a t  one o r  more s t a g e s  o f  th e  
lone s t a r  t i c k  can be found th roughout  the  year  in Oklahoma, but t h a t  
they u s u a l l y  were ve ry  s c a r c e  from November through J an u a ry .  They 
r e p o r t e d  t h a t  a d u l t s . a n d  nymphs appeared in s i g n i f i c a n t  numbers on 
v e g e t a t i o n  in A pr i l  and t h a t  the  exac t  t ime o f  t h i s  a c t i v i t y  depends ,  
t o  a g r e a t  e x t e n t ,  on mean and maximum d a i l y  t e m p e r a t u r e s .  They 
s t a t e d  t h a t  p h o to p e r io d  may be i n f l u e n t i a l  in a f f e c t i n g  t h i s  a c t i v i t y ,  
bu t  i t  a p p a r e n t l y  i s n ' t  as impor tant as t e m p e ra tu re  because  a d u l t  t i c k s  
were found on h o s t s  in December and J a n u a r y ,  and they  re p o r te d  t h a t  i t  
seemed l i k e l y  t h a t  in c r e a s e s  in tem pera tu re  s t i m u l a t e d  a c t i v i t y  
r e g a r d l e s s  o f  p h o t o p e r io d .  They s t a t e d  t h a t  l a r g e  numbers o f  t i c k s  
were observed  c r a w l in g  over  l e a f  l i t t e r  in l a t e  March and e a r l y  A p r i l ,
but  few t i c k s  were found on th e  v e g e t a t i o n  a t  t h i s  t ime; c o n s e q u e n t ly ,  
d rags  o f t e n  f a i l e d  to  g iv e  a c c u r a t e  i n d i c a t i o n  of  the  a c t i v e  t i c k s  in 
th e  a r e a  sampled. They found t h a t  as t em pera tu res  in c re a se d  in A p r i l ,  
l a r g e  p e rc e n ta g e s  of  the  a c t i v e  p o p u la t io n s  were found on v e g e t a t i o n .  
They noted  t h a t  a d u l t  a c t i v i t y  in Oklahoma g e n e r a l l y  su b s id ed  by l a t e  
J u l y ,  and nymphal a c t i v i t y  d ecreased  r a p i d l y  in l a t e  August .
Hair  and Howell (1970) s t a t e d  t h a t  the  lone s t a r  t i c k  o v e rw in te red  
in v a r io u s  s t a g e s ,  i . e . ,  r e p l e t e  l a r v a e ,  r e p l e t e  nymphs, and as unfed 
nymphs and a d u l t s .  The r e p l e t e  l a rv a e  and nymphs u s u a l l y  molted  to  the  
nex t  s t a g e  by e a r l y  s p r i n g .  The len g th  o f  t ime r e q u i r e d  f o r  t h e  molt  
was dependent  upon th e  t e m p e ra tu re  d u r ing  the  w in t e r  and e a r l y  s p r i n g .
They r e p o r t e d  t h a t  a g g r e g a t io n s  o f  lone s t a r  t i c k s  were  found 
a long  marg ins  o f  meadows, w i t h i n  f o r e s t  open ings ,  and in c e r t a i n  p l a n t  
h a b i t a t  t y p e s ;  t h e i r  abundance was dependent upon h o s t  u t i l i z a t i o n  of  
t h e s e  h a b i t a t s .  Open meadows o r  p r a i r i e s  suppor ted  fewer t i c k s  than  
o t h e r  h a b i t a t s ,  w i th  the  e x c e p t io n  o f  climax f o r e s t s .  In g e n e r a l ,  
b rush  and low t r e e s  sup p o r ted  a t  l e a s t  t h r e e  t imes as many a d u l t s  and 
f i f t e e n  t imes as many nymphs as th e  su r ro u n d in g  a r e a s .  There  seemed to  
be a g ra d u a ted  d e c r e a s e  in t i c k  numbers away from th e  b ru sh  o r  low t r e e  
zones  in e i t h e r  d i r e c t i o n  toward open g ra s s l a n d  and toward th e  c limax 
f o r e s t .  Persimmon and s a s s a f r a s  woods were found t o  h a rbo r  tremendous 
numbers o f  nymphs. They b e l i e v e d  t h i s  t o  be the  r e s u j t  o f  t i c k  l a r v a e  
h o s t s —e s p e c i a l l y  d e e r — f r e q u e n t i n g  th e se  woods th e  p re v io u s  y e a r .  The 
d e e r  feed  on r i p e  persimmons t h a t  drop to  th e  ground. S a s s a f r a s  is  a 
p r e f e r r e d  browse f o r  d e e r .  L an cas te r  (1957) r e p o r te d  t h a t  69 .6  p e r c e n t  
o f  lone  s t a r  t i c k s  were found in a b r u s h - ty p e  h a b i t a t  in A rkansas .
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Tugwell and Lan cas te r  (1963) r e p o r te d  peak a c t i v i t i e s  o f  t h e  lone 
s t a r  t i c k  a d u l t s  and nymphs to  be in May. This co r re sponds  w i th  peak 
a c t i v i t i e s  in Oklahoma. Drummond (1967) found peak a c t i v i t i e s  of  
a d u l t s  and nymphs in s o u t h - c e n t r a l  Texas to  co rrespond  w i th  th o s e  in 
Oklahoma, excep t  in 1961 when peak a c t i v i t i e s  occur red  in A p r i l .
Hixon (1940) r e p o r te d  t h a t  t h e  r e p l e t e  fem ale ,  A. maculatum, is  
a c t i v e  from th e  t ime i t  d rops  from the  hos t  u n t i l  i t  c o n cea l s  i t s e l f  on 
th e  s o i l  s u r f a c e  under v e g e t a t i o n ,  b a rk ,  o r  o t h e r  o b j e c t s .  As soon as  
t h e  p l a c e  f o r  o v i p o s i t i o n  is  e s t a b l i s h e d ,  i t  remains i n a c t i v e  d u r in g  
t h e  remainder o f  the  p r e - o v i p o s i t  ion p e r io d  or  about 4-6  d a y s .  The 
g r a v id  female  d e p o s i t s  eggs on the  s u r f a c e  o f  the  s o i l ,  bu t  on o c cas io n  
p r e p a r e s  a  s h a l lo w  e x c a v a t io n .
Mirex
Mirex re p la ce d  h e p ta c h lo r  f o r  c o n t ro l  of  th e  imported f i r e  a n t  in 
t h e  e a r l y  19601 s . Lofgren e t  £]_. (1963) ,  s c r e e n in g  f o r  e f f e c t i v e  f i r e  
a n t  b a i t s ,  found t h a t  corncob g r i t s  impregnated w i th  soybean o i l  con­
t a i n i n g  Mirex was e f f e c t i v e  when fo rm ula ted  a t  th e  r a t i o  o f  85% 
corncob g r i t ,  14.925% soybean o i l ,  and 0.075% Mirex, and a p p l i e d  a t  
5 lb s /A .  At t h e  p r e s e n t  t ime ,  th e  United S t a t e s  Department of  
A g r i c u l t u r e  is  recommending t h r e e  a p p l i c a t i o n s  of  0.3% Mirex b a i t  a t  
th e  r a t e  o f  1.25 lbs /A  fo r  f i r e  a n t  c o n t r o l .  This i s  e q u i v a l e n t  to
1 .7  grams t e c h n i c a l  Mirex per  a c r e  per a p p l i c a t i o n ,  o r  a t o t a l  o f  5.1 
grams p e r  a c r e  in t h r e e  a p p l i c a t i o n s .
E a r ly  t o x i c i t y  s t u d i e s  by Baker (1963) ,  DeWitt e t  a jk  (1963a and 
b ) , and Muncy and O l iv e r  (1963) showed t h a t  Mirex was not h ig h ly  to x i c  
t o  q u a i l ,  m a l la rd  ducks ,  r in g n eck  p h e a s a n t s ,  and c r a y f i s h .  A p p a ren t ly ,
t h e se  s t u d i e s  were l im i t e d  in scope and devoted p r i m a r i l y  to  the  a c u te  
e f f e c t s  o f  th e  c h em ica l .  L a te r  s t u d i e s  have shown t h a t  Mirex is  not 
e a s i l y  degraded  and is c o n s id e re d  t e r a t o g e n i c  and c a r c in o g e n ic  by the  
"Mrak" r e p o r t  (1969) .  Van Valen e t  a k  (1968) r e p o r t e d  t h a t  g o l d f i s h ,  
C a r a s s iu s  a u r a t u s  L. s u f f e r e d  kidney and g i l l  i n ju r y  when held  in ponds 
t r e a t e d  w i th  0.1 and 1.0 ppm Mirex.  His s t u d i e s  a l s o  showed t h a t  Mirex 
was ve ry  s t a b l e  and p e r s i s t e n t  in w a te r  and t h a t  i t  was e f f e c t i v e l y  
c o n c e n t r a t e d  in t h e  t i s s u e  o f  g o l d f i s h .  Gaines and Kimbrough (1970) 
r e p o r t e d  t h a t  female mice fed 25 ppm had fewer o f f s p r i n g  born  a l i v e ,  
s i g n i f i c a n t l y  fewer o f f s p r i n g  su rv iv e d  t o  weaning,  and many of  the  
young developed c a t a r a c t s .  Females fed 5 ppm produced normal l i t t e r s .  
O f f sp r in g  born t o  mothers fed  25 ppm and nursed by u n t r e a t e d  f o s t e r  
mothers had a low in c id e n ce  o f  c a t a r a c t s  and a normal s u r v i v a l  r a t e  to  
weaning.  A n a ly s i s  o f  m i lk  and f e t u s e s  showed e x c r e t i o n  o f  Mirex in 
m i lk  and passage  th rough  the  p l a c e n t a l  b a r r i e r .
Ludke and F in l e y  (1971) found t h a t  c r a y f i s h  were ex t rem ely  s e n s i ­
t i v e  t o  Mirex through d i r e c t  and i n d i r e c t  ex p o su re .  They found t h a t  
m o r t a l i t y  in c re a se d  w i th  t ime and Mirex c o n c e n t r a t i o n  and appeared  to  
be c o r r e l a t e d  i n v e r s e l y  w i th  animal s i z e .  They found t h a t  s u b s t a n t i a l  
amounts o f  Mirex leached from g r a n u la r  b a i t  in w a t e r .  When c r a y f i s h  
were p laced  i n t o  w a te r  in which Mirex b a i t  was p r e s e n t  but i n a c c e s s i b l e ,  
the  an imals  accumula ted a r e s id u e  1 6 ,8 60- fo ld  g r e a t e r  than t h a t  in the  
w a te r  i n t o  which t h e  Mirex had leached .  In f e e d in g  t e s t s  they found 
t h a t  j u v e n i l e  and a d u l t  c r a y f i s h  s u f f e r e d  h igh  m o r t a l i t y  a f t e r  consum­
ing ex t rem ely  small  amounts o f  g r a n u la r  Mirex b a i t .  Delayed m o r t a l i t y  
was e x h i b i t e d  by a l l  s i z e s  o f  c r a y f i s h .  They found t h a t  a n a l y s i s  of 
bod ie s  o f  exposed c r a y f i s h  re v e a le d  an in c re a s e  in r e s i d u e  w i th  l en g th
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o f  e x p o su re .  A na lys is  o f  th e  w a ter  in which the  c r a y f i s h  were held  
showed an i n i t i a l  r i s e  in r e s id u e  fol lowed by a d e c r e a s e .  They b e l i e v e  
t h i s  to  be caused by the  l e ach ing  o f  Mirex i n t o  t h e  w a te r  fo llowed by 
u p take  o f  Mirex from th e  w a te r  by th e  c r a y f i s h .  Mirex r e s id u e s  in 
c r a y f i s h  bod ies  were from 9 ^ 0 - f o ld  t o  2 7 ,2 1 0 - f o ld  g r e a t e r  than  th e  
. c o n c e n t r a t i o n  in th e  w a te r  in which th e  c r a y f i s h  were h e ld .
MATERIALS AND METHODS
Seasonal D i s t r i b u t i o n  of the Lone S t a r  T ick  
Seasonal d i s t r i b u t i o n  and abundance s t u d i e s  were  c a r r i e d  ou t  in 
t h r e e  a r e a s  o f  no r thw es t  L o u i s i a n a .  The F lo r e s  farm, known fo r  heavy 
t i c k  i n f e s t a t i o n s ,  s i x  m i le s  s o u th  o f  M an s f ie ld ,  L o u i s i a n a ,  on Highway 
71, was s t u d i e d  from June  13, 1968, u n t i l  May 28, 1970. Another a r e a  
l o c a t e d  in Caddo P a r i s h  a t  th e  Berry Ranch in P r e s t o n ,  L o u i s i a n a ,  was 
sampled from Jan u a ry  27, 1969, u n t i l  Janua ry  5 ,  1970. The Newsom farm, 
l o c a t e d  in Webster P a r i s h  about two miles  e a s t  o f  Shongaloo , L o u i s ian a ,  
was sampled from May 15, 1969, u n t i l  September 19, 1969. All  a r e a s  a re  
h i l l  lands  w i th  t h e  predominant t r e e s  being p i n e ,  oak ,  and sweet gum.
Each of  t h e  above a r e a s  was sampled every  two weeks by th e  drag  
method. The d rag  c o n s i s t e d  o f  a yard squa re  o f  w h i t e  f e l t  c l o t h  which 
was a t t a c h e d  on one edge by s t a p l e s  to  a board 1/4 inch t h i c k  by 2 
inches  wide and j u s t  over 3 f e e t  long. A heavy nylon s t r i n g  was 
a t t a c h e d  t o  bo th  ends o f  t h e  bo a rd ,  and a n o th e r  s t r i n g  was a t t a c h e d  to  
t h e  midd le  o f  t h i s  s t r i n g ,  t o  be used to  p u l l  t h e  c l o t h  a long  th e  
g round. A f t e r  each  d ra g ,  th e  t i c k s  were c o u n ted ,  and t h e  number o f  
l a r v a e ,  nymphs, m ales ,  and females was reco rd ed .
There  were 9 d rag  s t a t i o n s ,  each about 100 y a rds  long ,  a t  
M a n s f i e ld — 7 a long  c a t t l e  t r a i l s  In woods h a b i t a t  and 2 in open p a s t u r e .  
There  were 11 drag  s t a t i o n s  a t  P res ton  w i th  3 in open p a s t u r e  and th e  
o t h e r s  in woods. In Shongaloo t h e r e  were 5 s t a t i o n s ,  2 o f  which were 
in open p a s t u r e .  The l e n g th  o f  each drag s t a t i o n  was about  100 y a rd s ,  
and t h e  number o f  t i c k s  counted  were t o t a l e d  f o r  each  s tu d y  a r e a .
Labora tory  Rear ing  o f  Ticks
Engorged a d u l t  female  t i c k s  were c o l l e c t e d  from Hereford  c a t t l e  a t  
t h e  F lo res  farm s i x  m iles  sou th  o f  M an s f ie ld ,  L o u i s i a n a .  They were 
r e t u r n e d  in paper  p i n t  ice  cream c a r t o n s  t o  th e  l a b o r a t o r y  a t  Lou is iana  
S t a t e  U n iv e r s i t y  where they  were p laced  in p l a s t i c  j e l l y  cups ,  which 
s u b s e q u e n t ly  were p laced  in d e s s i c a t o r  j a r s .  The j a r s  were charged 
w i th  a s a t u r a t e d  s o l u t i o n  o f  ammonium s u l f a t e  t h a t  produced a r e l a t i v e  
humid i ty  o f  80% when kept  a t  a t e m p e ra tu re  o f  80°  F. They were he ld  in 
t h i s  manner u n t i l  th e  eggs were l a i d  and th e  l a r v a e  had emerged.
White leghorn  ch ickens  were used as h o s t s  f o r  th e  l a r v a l  and 
nymphal s t a g e s .  The hens were c o n f in ed  in a s e t  o f  tw elve  w i re  lay in g  
cages  suspended from t h e  c e i l i n g  o f  t h e  l a b o r a t o r y .  The l a rv a e  were 
b rushed  from t h e i r  c o n t a i n e r s  on to  t h e  u n d e r s id e  o f  the  h e n s '  wings.
The hens were put back i n to  t h e i r  r e s p e c t i v e  cages  and pans were placed  
unde rnea th  t h e  cages  to  c a tc h  th e  t i c k s  as they  d ropped .  This method 
y i e l d e d  th e  number o f  t i c k s  n e ce s sa ry  f o r  t h e s e  s t u d i e s ,  bu t was r a t h e r  
c r u d e ,  s i n c e  i t  a l lowed t i c k s  t o  crawl out o f  t h e  pans t o  t h e  f l o o r .  
C onsequent ly ,  many o f  th e  t i c k s  used f o r  t e s t i n g  purposes  were swept 
from th e  f l o o r .  A f t e r  f e e d in g ,  t h e  t i c k s  were r e tu r n e d  to  the  d e s s i ­
c a t o r  j a r s  u n t i l  they molted t o  t h e  next  s t a g e .  Nymphs were t r e a t e d  in 
t h e  same manner as  t h e  l a r v a e .
C a t t l e  were used as  t h e  ho s t s  f o r  a d u l t  t i c k s .  Adul ts  were 
brushed  from j e l l y  cups on to  th e  s h o u ld e r s  o f  c o n f in e d  c a t t l e .  They 
moved from th e  s h o u ld e r s  t o  v a r io u s  p a r t s  o f  t h e  a n im a l s '  bod ies  fo r  
a t t a ch m en t  and engorgement.  The c a t t l e  were c o n f in ed  in r a i s e d  pens 
w i th  s l a t t e d  bo t tom s .  A f t e r  f eed in g  t o  r e p l e t i o n ,  t h e  t i c k s  dropped 
to  a t r a y  b enea th  th e  pen and were p icked up by hand and p laced  in
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j e l l y  cups .  The t i c k s  were then  pu t  in t h e  charged  d e s s i c a t o r  j a r s  and 
he ld  a t  80° F. u n t i l  o v i p o s i t  ion was com ple ted .
P r e d a t io n  o f  t h e  Imported F i r e  Ant on 
S tages  o f  t h e  Lone S t a r  Tick
Baton Rouge S tu d ie s
Six  m i le s  s o u th  o f  L ou i s ian a  S t a t e  U n i v e r s i t y  on th e  River  Road a t  
th e  Dunbar p r o p e r t y  is  an a r e a  o f  open p a s t u r e  i n t e r r u p t e d  by s t r i p s  of  
woodland (F ig .  1 ) .  About 3 a c r e s ,  which inc luded  open p a s t u r e  and 
woodland and was h e a v i l y  i n f e s t e d  w i th  imported f i r e  a n t s ,  was t r e a t e d  
in A p r i l ,  1969, w i th  Mirex; a second t r e a tm e n t  was made in May, and 
i n d iv id u a l  mounds were t r e a t e d  ag a in  in May. The e x a c t  q u a n t i t y  of  
Mirex used is  not known, bu t  i t  g r e a t l y  exceeded th e  recommended r a t e s ;  
th e  purpose  in mind was t o  e l i m i n a t e  th e  a n t s .
Ten s t a t i o n s ,  a t  which s t a g e s  o f  th e  lone s t a r  t i c k  were t o  be 
p laced  a t  a l a t e r  d a t e ,  were s e l e c t e d  in t h e  Mi r e x - t r e a t e d  a r e a ,  and 
te n  s t a t i o n s  were s e l e c t e d  in an a d j a c e n t  a r e a  w i th  a s i m i l a r  open 
pastu re-wood land h a b i t a t  t h a t  was h e a v i l y  i n f e s t e d  w i th  imported f i r e  
a n t s .  F ive  s t a t i o n s  in each p l o t  were l o c a t ed  in the  g ra s s  p a s t u r e ,  
and 5 s t a t i o n s  in each  p l o t  were  l o c a t e d  in th e  f o r e s t  edge.  The 
f a r t h e s t  o f  the  5 s t a t i o n s  i n t o  t h e  woodland was 26 f e e t  in the  f i r e  
a n t  i n f e s t e d  a r e a  and 30 f e e t  in th e  t r e a t e d  a r e a .  The average  
d i s t a n c e  i n to  th e  woodland was 19.6 f e e t  and 23 .2  f e e t ,  r e s p e c t i v e l y .
Tick Eggs. Three  hundred lone  s t a r  t i c k  eggs were p laced  a t  each 
s t a t i o n  o f  th e  two p l o t s  (6 - 1 0 - 6 9 ) .  The eggs were p laced  on damp 
c e l l u c o t t o n  in p i n t  i c e  cream c a r t o n  l i d s ,  and one l i d  was s e t  on th e  
ground under g r a s s  and weeds a t  each s t a t i o n .  The l i d s  were picked up
16
F igu re  1 An a re a  o f  open p a s t u r e  i n t e r r u p t e d  by s t r i p s  o f  woodland 
where f i r e  a n t  p r e d a t i o n  on t i c k s  was s t u d i e d  6 m i le s  sou th  
of  Baton Rouge, L o u i s i a n a .

a f t e r  24 hours  e x p o su re ,  and th e  eggs remain ing were counted in the  
l a b o r a t o r y .
Another  t e s t  was pu t  ou t  (6—16-69) s i m i l a r  t o  the  one d e s c r ib e d  
above, e x ce p t  t h a t  200 eggs pe r  s t a t i o n  were used .  The eggs remain ing  
a f t e r  2k hours exposu re  were c o l l e c t e d  and counted in t h e  l a b o r a t o r y .
A 72-hour  s tu d y  was begun (6-18-69)  u s ing  te n  s t a t i o n s  pe r  p l o t  
w i th  t h r e e  i c e  cream c a r t o n  l i d s  c o n t a i n i n g  200 eggs each (F ig .  2 ) .
The l i d s  were marked A, B, and C p r i o r  t o  p l a c i n g  them a t  t h e  s t a t i o n s  
and were c o l l e c t e d  a t  2k,  4 8 ,  and 72 h ours ,  r e s p e c t i v e l y .  Eggs 
remain ing in th e  l i d s  were counted  a t  t h e  l a b o r a t o r y .
Engorged L a rv a e . Engorged lone  s t a r  t i c k  l a rv a e  were p laced  on 
dampened c e l l u c o t t o n  in th e  l i d s  o f  p i n t  ice  cream c a r to n s  ( 8 - 2 5 -6 9 ) .  
Three l i d s  c o n t a i n i n g  10 l a r v a e  each ,  l e t t e r e d  A, B, and C, were p laced  
a t  each o f  th e  t e n  s t a t i o n s  in t h e  t r e a t e d  and u n t r e a t e d  p l o t s .  A 
handful o f  ground l i t t e r  was p laced  over  th e  l a r v a e  t o  o f f e r  some p r o ­
t e c t i o n  and he lp  p re v e n t  them from c raw l in g  away. A, B, and C l i d s  
were p icked  up a t  2k,  48 ,  and 72 h o u r s ,  r e s p e c t i v e l y ,  and b rough t  t o  
t h e  l a b o r a t o r y ,  where t h e  l a r v a e  were co u n ted .
Engorged Females . At t h e  same time as th e  egg p r e d a t i o n  s tudy  
(6 - 1 8 -6 9 ) ,  twenty  f i e l d - c o l l e c t e d  engorged lone s t a r  female  t i c k s  were 
c o n f in e d ,  one t i c k  pe r  s t a t i o n ,  and observed f o r  72 h ou rs .  They were 
con f in ed  in 2 x 2 x 2 inch ,  open bot tom, q u a r t e r - i n c h  mesh hardware  
c l o t h  c a g e s .  The t i c k  was p laced  on t h e  ground and the  cage p laced  
over  i t  and p r e s se d  down f i r m l y  s o  t h a t  th e  c u t  ends o f  the  w i re  on th e  
bottom o f  t h e  cage  were anchored  i n to  t h e  ground.  The cages were 
ad eq u a te  f o r  c o n f i n i n g  t h e  t i c k s ,  but a l lowed f r e e  access  fo r  t h e  a n t s .
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Figu re  2 Ice cream c a r t o n  l i d s  in which lone  s t a r  t i c k  eggs were 
p la ce d  and t h e  smal l  hardware c l o t h  cage  t h a t  engorged 
female  t i c k s  were con f in ed  in .
F ig .  2
A n a ly s i s  o f  v a r i a n c e  was computed fo r  the  above t e s t s .
Pine Grove S tu d i e s
An a r e a  was s e l e c t e d  a t  P ine  Grove, L o u i s ia n a ,  t h a t  seemed to  
o f f e r  a d e q u a te  cover  f o r  t i c k s  and was open enough f o r  a f a i r l y  heavy 
imported f i r e  a n t  i n f e s t a t i o n .  This a r e a  c o n s i s t e d  o f  h e a v i l y  c u t - o v e r  
p in e  woodland w i th  abou t  a t h r e e -  or  f o u r - y e a r  regrowth  of  p i n e ,  wax 
m y r t l e ,  persimmon, and s c rub  oak (F ig .  3 ) .
Two a d j a c e n t  f i v e - a c r e  s q u a r e  p l o t s  w i th  s i m i l a r  eco logy  were 
marked o f f  f o r  s t u d y .  Mirex co rn  cob g r i t  b a i t  (0.3%) was a p p l i e d  by a 
Cyclone hand seed  sower a t  th e  r a t e  o f  1.25 Ibs /A ( 7 - 2 9 - 7 0 ) .  A second 
a p p l i c a t i o n  was a p p l i e d  a t  t h e  same r a t e  (8 -1 4 -7 0 ) .
The two p l o t s  were l o c a t ed  a d j a c e n t  to  a g rave l  road .  S t a r t i n g  
from t h e  road d i t c h  bank,  a t r a n s e c t  was walked th rough  th e  c e n t e r  o f  
each p l o t .  S t a t i o n s  were l o c a t e d  a long  th e  t r a n s e c t  o f  each p l o t  a t  
2 5 , 50 ,  75,  and 100 paces  from th e  d i t c h  bank.
Engorged Nymphs. A known number o f  engorged lone s t a r  t i c k  
nymphs, r e a re d  in t h e  l a b o r a t o r y ,  were r e l e a s e d  (8-14-70 and 9-16-70)  
from j e l l y  cups under g r a s s  growing benea th  sh rubs  about  each s t a t i o n  
in each p l o t .  They were r e l e a s e d  w i t h i n  a t e n - f o o t  r a d iu s  o f  the  
c e n t e r  of  th e  s t a t i o n .
A ttempts  were  made to  re cover  t h e  t i c k s  (3 -5 -7 1 ,  3 -1 2 -7 1 ,  and 
3-24-71)  ap p ro x im a te ly  s i x  months a f t e r  r e l e a s e .  The a t t r a c t i o n  o f  
t i c k s  t o  C02 was u t i l i z e d  in t h e  r e c o v e ry .  A yard  s q u a r e  o f  w h i t e  f e l t  
c l o t h  was p la ce d  on th e  ground a t  t h e  windward s i d e  o f  each s t a t i o n .  A 
q u a r t e r - i n c h  mesh hardware c l o t h  p l a t f o r m ,  6" wide x 12" long x 2" 
h ig h ,  was s e t  in t h e  c e n t e r  o f  t h e  c l o t h ,  and a b lo ck  o f  d ry  ice  (about
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F ig u r e  3 C u t-ove r  p in e  woodland a t  P ine  Grove, L o u i s ia n a ,  where f i r e  
a n t  p r e d a t i o n  on t i c k s  was s t u d i e d .
F ig .  3
6 - 1 /4  pounds) was p laced  on th e  p la t fo rm ,  as shown in F ig .  4 .  The 
smal l  b locks  o f  d ry  ic e  were o b ta in e d  by c u t t i n g  a f i f t y - p o u n d  b lo ck  
i n t o  e i g h t  equal  p i e c e s .  This  was done by sawing a deep groove around 
the  b locks  and then  p l a c i n g  a h a tc h e t  i n to  t h e  groove and g iv in g  i t  a 
g e n t l e  t a p  w i th  a  hammer.
The t i c k s ,  which had molted  to  th e  a d u l t  s t a g e  s i n c e  t h e i r  
r e l e a s e , ( F i g .  5)» were r e t r i e v e d  from the  c l o t h  and counted  when they  
were a t t r a c t e d  t h e r e  by t h e  r e l e a s e  o f  CO2 from th e  d ry  i c e .
Engorged Females . For ty  l a b o r a t o r y - r e a r e d  engorged lone  s t a r  t i c k  
females  were  con f in ed  i n d i v i d u a l l y  in each p l o t ,  i . e . ,  fo u r  rows w i th  
ten  females  pe r  row ( 3 - 1 6 - 7 1 ) .  The p r e v io u s ly  marked s t a t i o n s  s e rved  
as t h e  c e n t e r  o f  each row w i th  f i v e  caged females  on e i t h e r  s i d e  o f  t h e  
marker a t  v a ry in g  d i s t a n c e s  a p a r t .  P e r io d i c  o b s e r v a t i o n s  were made to  
d e te rm in e  th e  s u r v i v a l  c o n d i t i o n  o f  th e  females  and l a t e r  t o  d e te rm in e  
s u r v i v a l  o f  eggs i f  any had been produced. Data from t h i s  t e s t  were 
p l o t t e d  g r a p h i c a l l y .
Engorged L a rv a e . Known numbers o f  l a b o r a t o r y - r e a r e d  engorged lone 
s t a r  t i c k  l a r v a e  were  mixed w i th  a c a r r i e r  ( f o r t y - o u n c e  box of  Quaker 
hominy g r i t s )  and were b r o a d c a s t  by hand down the  c e n t e r  t r a n s e c t  o f  
th e  t r e a t e d  and t h e  u n t r e a t e d  p l o t s  (4 -2 6 -7 1 ) .
At tempts  were made t o  r eco v e r  t h e  t i c k s  (6-10-71)  by th e  d rag  and 
th e  d r y - i c e  methods ,  bo th  p r e v i o u s l y  d e s c r i b e d .  Beginning a t  t h e  d i t c h  
bank, seven  d r y - i c e  s t a t i o n s  were  spaced a t  4 5 - f o o t  i n t e r v a l s  a long  the  
c e n t e r  t r a n s e c t  of  each  p l o t .  Two drags  were made from th e  d i t c h  bank 
t o  t h e  f i r s t  s t a t i o n ,  and two drags  were made between each s t a t i o n ,  o r
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F ig u re  k .  D ry - i ce  s t a t i o n  used f o r  sampl ing t i c k  p o p u l a t i o n s .
Fig .  k
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Figure  5 .  D ry - i ce  s t a t i o n ,  showing a d u l t  lone s t a r  t i c k s  t h a t  were 
a t t r a c t e d  t o  i t  by r e l e a s e d  CC^.

2h
a t o t a l  o f  e i g h t  d rags  per  p l o t .  All t i c k s  c o l l e c t e d  had molted t o  th e  
nymphal s t a g e .
The E f f e c t s  o f  Mirex on P o p u la t io n s  of Arthropods
Two a r e a s  were s e l e c t e d  f o r  s tu d y in g  th e  e f f e c t  o f  th e  imported 
f i r e  a n t  and t h e  e f f e c t  of Mirex on a r th ro p o d  p o p u la t i o n s .  One a r e a  a t  
P ine  Grove, L o u i s i a n a ,  was i n f e s t e d  w i th  imported f i r e  a n t s ,  w h i le  the  
a r e a  a t  M ans f ie ld  had no imported f i r e  a n t s  and had never  been t r e a t e d  
f o r  a n t s .
Arth ropods  were c o l l e c t e d  in a l l  a r e a s  through the  use o f  p i t - f a l l  
t r a p s .  The p i t - f a l l  t r a p s  were made from t a p e r e d ,  wide-mouth p i n t  
f r u i t  j a r s .  The j a r s  were p laced  in t h e  ground so  t h a t  about 3A  inch 
p r o j e c t e d  above ground l e v e l .  D i r t  was packed around th e  j a r  and 
s loped  downward away from the  l i p .  Rain covers  were made from 8 - in c h  
squares  o f  s h e e t  m e t a l .  Twenty penny n a i l s  d r iven  through each c o r n e r  
served  t o  s u p p o r t  th e  c o v e r .  A space  o f  1 -1 /2  to  2 inches was l e f t  
between t h e  top  o f  t h e  j a r  and th e  cover  t o  a llow f r e e  access  Of 
a r th ro p o d  s p e c i e s .  Approximate ly  1-1/2  inches  o f  a lcohol  covered w i th  
1/2 inch k e ro sen e  was p laced  in  t h e  j a r s .  P i t - f a l l  t r a p s  were o p e ra ted  
f o r  s i x . d a y s  f o r  each sampl ing pe r iod  in a l l  s t u d i e s .
A f t e r  each  c o l l e c t i o n ,  l i d s  were pu t  on the  empty j a r s ;  t h e  j a r s  
were r e p la ce d  in t h e i r  h o l e s ,  and the  r a i n  covers  were shoved down over 
them, t h e  n a i l s  se rv ed  to  hold t h e  covers  t o  the  ground.
The samples were poured in baby food j a r s  and brought t o  the  
l a b o r a t o r y  f o r  s o r t i n g  and c o u n t in g .  In t h e  l a b o r a to r y ,  c o l l e c t i o n s  
were s i e v e d  th rough  13-,  3 0 - ,  and 50-mesh p l a s t i c  s c r e e n s  a t t a c h e d  by 
g lue  t o  t h e  i n s i d e  o f  wide-mouth f r u i t  j a r  r i n g s .  The m a k e- sh i f t
s i e v e s  then were p laced  in s id e  a p e t r i  d i s h  t h a t  had a g r idded  paper  on 
the  i n s i d e  bot tom, which f a c i l i t a t e d  c o u n t in g ,  e s p e c i a l l y  o f  the
s m a l l e r  o rg an ism s ,  under th e  mic roscope .
Pine  Grove S tu d i e s
The P ine  Grove s tudy  a rea  was th e  same a r e a  used f o r  th e  t i c k  
s t u d i e s  and was d e s c r ib e d  in the  s e c t i o n  p e r t a i n i n g  t o  t h e  t i c k  
s t u d i e s .
P i t - f a l l  t r a p s  were used in p r e - t r e a t m e n t  sampl ing o f  t h e  two 
f i v e - a c r e  p l o t s  (7 - 2 3 -7 0 ) .  One p l o t  was t r e a t e d  (7-29-70) w i th  0.3% 
Mirex b a i t  a t  th e  r a t e  o f  1.25 lbs /A  and aga in  (8 -14-70)  w i th  Mirex
b a i t  a t  t h e  same r a t e .  P o s t - t r e a t m e n t  samples were taken a t  7 and 30
days a f t e r  t h e  f i r s t  t r e a tm e n t  d a t e  (7 -2 9 -7 0 ) .
Ten p i t - f a l l  t r a p s  were o p e ra ted  6 days f o r  each sampl ing p e r i o d .
These t r a p s  were s e t  in t h r e e  rows as shown in F ig .  6 ;  th e  c e n t e r  row
of  t r a p s  was p laced  25 , 50,  75, and 100 paces from th e  road d i t c h  bank.
The o t h e r  two rows were s e t  25 paces on e i t h e r  s i d e  o f  t h e  c e n t e r  row
and t h e  t r a p s  were p laced  25 , 50,  and 75 paces from th e  d i t c h  bank.
The c o l l e c t i o n s  were brought  to  the  l a b o r a to r y  f o r  coun t in g  and 
i d e n t i f i c a t i o n .  A na lys is  o f  v a r i a n c e  was computed f o r  Araneae,  
G r y l l i d a e ,  and S t a p h y l i n i d a e  in the  2 p l o t s .
M ans f ie ld  S t u d i e s ,  1970
Two s q u a r e ,  1 - 1 / 2 - a c r e  p l o t s  lo ca ted  in open p a s t u r e  were sampled 
p r i o r  t o  t r e a tm e n t  w i th  10 p i t - f a l l  t r a p s  per p l o t ,  as shown in F ig .  7 
( 8 - 1 1 - 7 0 ) .  The t r a p s  were o p e ra ted  6 days f o r  each sampl ing  p e r i o d .
One p l o t  was t r e a t e d  w i th  one a p p l i c a t i o n  o f  0.3% Mirex a t  th e  r a t e  o f  
1.25 lb s /A .  P o s t - t r e a t m e n t  samples were taken a t  7 and 30 days .
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F igu re  6 .  P lo t  d e s ig n  showing p i t - f a l l  t r a p  l o c a t i o n s  a t  P ine  Grove, 
L o u i s i a n a ,  1970.
F ig .  6
Gravel Road
U n trea ted Hlrex t r e a t e d
3 2 1 3 2 1
k  5 6 4 5 6
7 8 9 7 8 9
10 10
S c a l e ; 1 c e n t i m e t e r  = 100'
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F ig u r e  7
F ig u r e  8
P lo t  d e s ig n  showing p i t - f a l l  t r a p  l o c a t io n s  a t  M an s f i e ld ,  
L o u i s i a n a ,  1970.
P lo t  d e s ig n  showing p i t - f a l l  t r a p  l o c a t io n s  a t  M an s f i e ld ,  
L o u i s i a n a ,  1971.
F ig .  7
Mirex T rea ted U n t rea ted
1 2 3 1 2 3
7 6 5 7 6 5 ^
8 9 10 8 9 10
F ig .  8
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1 2 1 2 1 2
3 3 3
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The c o l l e c t i o n s  were handled in the  same manner as were those  for 
th e  Pine Grove c o l l e c t i o n s .  A na lys is  o f  v a r i a n c e  was computed fo r  
Araneae,  G ry l lu s  s p e c i e s  a d u l t s  and nymphs, and S t a p h y l i n i d a e  in th e  2 
p l o t s .
M ansf ie ld  S t u d i e s ,  1971
Another s tu d y  was des igned t o  d e te rm in e  t h e  e f f e c t s  o f  Mirex b a i t  
on a r th ro p o d  p o p u la t io n s  a t  M an s f ie ld ,  L ou i s iana  (5- l l - 71)* S ix  one- 
a c r e  s q u a r e  p l o t s  were s t ak e d  ou t  and p i t - f a l l  t r a p s  were s e t  f o r  p r e ­
t r e a tm e n t  sam pl ing .  Mirex b a i t  (0.3%) a t  t h e  r a t e  o f  1.25 lbs/A was 
a p p l i e d  t o  t h r e e  o f  t h e se  p l o t s  w i th  a Cyclone hand s ee d e r  (5 -1 7 -7 1 ) .  
These p l o t s  were sampled a t  7 days p o s t - t r e a t m e n t .
Five p i t - f a l l  t r a p s  were o p e ra te d  f o r  s i x  days f o r  each  sampling 
p e r i o d .  Four t r a p s  were s e t  in a s q u a r e  70 f e e t  a p a r t  and 70 f e e t  from 
th e  b o rd e r s  o f  each p l o t .  Trap 5 was s e t  d i r e c t l y  in th e  c e n t e r  of 
each p l o t ,  o r  105 f e e t  from th e  b o r d e r s .  The d e s ig n  is i l l u s t r a t e d  in 
F ig .  8 .
The c o l l e c t i o n s  were brought  t o  t h e  l a b o r a t o r y  fo r  s o r t i n g  and 
count  ing .
A n a ly s i s  o f  v a r i a n c e  was computed fo r  Araneae ,  Carab idae ,  
H i s t e r i d a e ,  and S t a p h y l i n i d a e .
The E f f e c t  o f  th e  Imported F i r e  Ant on 
P o p u la t io n s  o f  Other  Ar thropods
Pi ne Grove S tu d ie s
A s tu d y  t o  d e te rm ine  th e  e f f e c t s  o f  t h e  imported f i r e  a n t  on o t h e r
• \
a r th r o p o d s  was conducted in c o n ju n c t io n  w i th  t h e  Mirex s t u d i e s .  In
a d d i t i o n  to 7 and 30 day p o s t - t r e a tn i e n t  s am pl ing ,  p i t - f a l l  t r a p s  were 
o p e ra te d  10 months a f t e r  the  Mi rex t r e a t m e n t .
RESULTS AND DISCUSSION
Seasonal D i s t r i b u t i o n  o f  th e  Lone S t a r  Tick
Adult  lone s t a r  t i c k s  were f i r s t  c o l l e c t e d  by th e  d ragg ing  method 
in smal l  numbers in l a t e  March o r  e a r l y  A p r i l .  F ig .  9 shows t h a t  
a d u l t s  were more abundant  d u r in g  May and e a r l y  Ju n e ,  w i th  peak numbers 
o c c u r r i n g  in mid-May. A f t e r  th e  peak was reached ,  numbers o f  a d u l t s  
dwindled through June and were a b s e n t  by th e  l a s t  week in J u l y .
Nymphs f i r s t  were c o l l e c t e d  a t  abou t  the  same time as  th e  a d u l t s .  
However, as shown in F ig .  10, t h r e e  p o p u l a t i o n  peaks o c c u r r e d .  The 
f i r s t  peak o ccu r red  in May a t  abou t  the  same time as  th e  a d u l t  peak .
The second peak occur red  in l a t e  J u l y  to  e a r l y  August ,  and a t h i r d  
small  peak was noted in Sep tember .  A c t i v i t y  ceased co m p le te ly  by l a t e  
October o r  e a r l y  November.
The f i r s t  l a rv a e  were c o l l e c t e d  in m id-June .  F ig .  11 shows t h a t  
l a r v a e  were q u i t e  abundant th ro u g h o u t  th e  r e s t  o f  th e  summer, bu t  peak 
numbers o ccu r red  from l a t e  J u l y  u n t i l  e a r l y  August .  They were no 
longer  picked  up by the  d rag g in g  method by th e  end o f  October ,  1969. or 
the  f i r s t  o f  November, 1969.
In format ion  from th e  s h o r t - d u r a t i o n  s t u d i e s  a t  P r e s to n  and 
Shongaloo,  Louis iana  (Table  1) ,  ag reed  w i th  t h e  M ansf ie ld  s tu d y  in t h a t  
th e  t i c k s  appeared and th e  numbers peaked a t  about th e  same t im e .
These f i n d in g s  c l o s e l y  c o r re sp o n d  t o  t h e  s ea so n a l  d i s t r i b u t i o n  
work done in Texas,  Oklahoma, and A rkansas .  There is  l i t t l e  d i f f e r e n c e  
in th e  s ea sona l  d i s t r i b u t i o n  w i t h i n  t h e  t h r e e  s t a t e s .  Drummond (1967) 
d id  r e p o r t  t h a t  peak numbers o f  lone  s t a r  t i c k  nymphs and a d u l t s
30
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F igu re  9 Seasonal abundance of  
Louis iana .
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Table  1. Seasonal abundance o f  th e  lone s t a r  t i c k  in two a reas  
o f  no r thw es t  L o u i s i a n a .
Caddo P a r i s h  Webster P a r i s h
T o ta l s  From 11 Drag S t a t i o n s  T o t a l s  From 5 Drag S t a t i o n s  
Larva Nymph Male Female Larvae Nymph Male Female
J a n .  23 ( £ ' 0 0 0
Feb. 7 0 0 0 0
19 0 0 0 0
Mar. 6 - - - -
20 0 0 0 0
Apr. 3 0 0 0 0
17 - - -  ■ -
May 1 0 16 1 0
15 0 95 2 0 & 124 4 3
June 11 0 27 3 1 51 40 7 2
25 230 2 0 0 16 3 2 3
J u l y  9 80 3 1 0 3880 9 3 3
23 780 0 0 0 13215 4 1 2
Aug. 8 821 3 0 0 8200 3 0 0
21 228 0 0 0 1085 2 0 1
S e p t .  k 0 11 0 0 189 11 0 0
19 0 7 0 0 0 9 0 0
Oct. 3 0 2 0 0
17 0 0 0 0
— R epresen ts  t o t a l  number o f  t i c k s  f o r  11 d r a g s .  
—^  R epresen ts  t o t a l  number o f  t i c k s  f o r  5 d r a g s .
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occu r red  in s o u t h - c e n t r a l  Texas In A p r i l ,  1961; but o b s e r v a t i o n s  in 
o t h e r  year s  showed them t o  c o r re spond  w i th  Oklahoma, Arkansas ,  and the  
f i n d i n g s  in L o u i s ia n a .
Ticks  were found to  be more abundant a long  woodland c a t t l e  t r a i l s  
and in shady l o a f i n g  a r e a s .  They were seldom found in open p a s t u r e s ,  
bu t some o f  a l l  s t a g e s  were o c c a s i o n a l l y  p icked  up in t h i s  type  
h a b i t a t .
P r e d a t io n  by th e  Imported F i r e  Ant on 
S tages  o f  th e  Lone S t a r  T ick
Baton Rouge S tu d ie s
Tick  Eggs. The d a t a  from t h e  lone  s t a r  t i c k  egg s t u d i e s  (6-10-69 
and 6-16-69)  were  s t a t i s t i c a l l y  an a ly zed  as  two r e p l i c a t e s .  Table  2 
shows a s i g n i f i c a n t l y  (p <^.05) g r e a t e r  r e d u c t i o n  of  eggs in t h e  
u n t r e a t e d  p l o t  and s i g n i f i c a n t l y  ( p < . 0 5 )  more eggs were  taken  from the  
p a s t u r e  than from t h e  woodland s i t e s  o f  t h e  t r e a t e d  and u n t r e a t e d  
p l o t s .
The eggs exposed (6-18 - 69) f o r  2k,  ^ 8 ,  and 72 hours  had s i g n i f i ­
c a n t l y  (p^*.01) g r e a t e r  numbers o f  eggs tak en  in p r o p o r t i o n  t o  th e  t ime 
o f  e x p o su re .  Table  3 shows t h a t  s i g n i f i c a n t l y  ( p < . 0 1 )  fewer eggs 
remained in t h e  u n t r e a t e d  p l o t  than  in t h e  t r e a t e d  p l o t .  S i g n i f i c a n t l y  
(p < .0 1 )  more eggs were taken  in t h e  p a s t u r e  th a n  in t h e  woodland 
s i t e s .
Engorged La rvae . S i g n i f i c a n t l y  ( p ^ . O l )  more engorged l a r v a e ,  
exposed f o r  2k,  ^ 8 ,  and 72 h o u rs ,  were t a k e n  in th e  u n t r e a t e d  p l o t  than 
in t h e  t r e a t e d  p l o t .  Tab le  k  shows t h a t  most oft th e  l a r v a e  in the
Table  2.  Mean percent s u r v i v a l  o f  lone s t a r  t i c k
eggs exposed to  f i r e  ant  p re d a t io n  f o r
24 hours a t  Baton Rouge, L o u is ia n a ,  1969.—
Mean
P a s tu r e




Trea ted 89.05 100.00 94.53
Untrea ted 56.46 89.25 72.75*
Average 72.75 94.63 83 .69
Q /
— A na lys is  o f  v a r i a n c e  in append ix ,  t a b l e  1; b a s i c  
d a t a ,  t a b l e  21.
h /
— S tu d ie s  o f  6 -10-69  and 6 -16-69  combined as two 
r e p l i c a t e s .  The 6 -10 -69  s tu d y  had 300 eggs pe r  
s t a t i o n  w i th  5 in th e  p a s t u r e  and 5 in the  
woodland of each p l o t .  The 6 -16 -69  s tu d y  had 
200 eggs pe r  s t a t i o n .
Table  3 .  Mean number o f  lone s t a r  t i c k  eggs s u r v iv in g  24,  4 8 ,  and 72 hours
exposure to  f i r e  ant p re d a t io n  a t  Baton Rouge, Lou is ia na ,  1969.—
Mean Number o f  Su rv iv o rs—^
Trea tment
Untrea ted Trea ted
Hours P a s tu re Woodland P a s tu re Wood 1 and
2k 129.20 181.20 200.00 200.00
k8 99.00 151.60 186.80 189.40
72 38.00 92.60 171.20 197.80







Loca t ion  means: P a s tu r e  137.50
Woodland 168.76
a /
— A na lys is  o f  v a r i a n c e  in appendix ,  t a b l e  2;  b a s i c  d a t a ,  t a b l e  19.
—^  The i n i t i a l  number o f  eggs was 200 per  s t a t i o n  w i th  5 s t a t i o n s  in th e  
p a s t u r e  and 5 in t h e  woodland of  each p l o t .
Table  k .  Mean number o f  engorged lone s t a r  t i c k  la rv a e
exposed to  f i r e  ant  p re d a t io n  f o r  2 k ,  k B ,  and
72 hours a t  Baton Rouge, L o u is ia n a ,  1969.—
Mean Number S u rv iv o rs  
Hours
b /
2k k8 72 Average
Trea ted 8 .0 0 5 .k 0 6 .22 6.55
Untrea ted 1.50 0.11 0.33 0 .68
Average k .7 5 2 .89 3 .28 3 .62
— A na lys is  o f  v a r i a n c e  in append ix ,  t a b l e  3; b a s i c  d a t a ,  t a b l e  
h /
— There were 10 s t a t i o n s / p l o t  w i th  10 l a r v a e  pe r  s t a t i o n .
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p a s t u r e  and woodland o f  the  u n t r e a t e d  p l o t s  were taken du r ing  the  f i r s t  
2k h ou rs .  From th e  i n i t i a l  50 l a r v a e  only  I and 2 remained in the  
p a s t u r e  and woodland, r e s p e c t i v e l y ,  in the  u n t r e a t e d  p l o t  a f t e r  2k 
h ours ,  w h i le  the  t r e a t e d  p l o t  had 30 and 26 l a r v a e  remaining in th e  
p a s t u r e  and woodland, r e s p e c t i v e l y .
Engorged Females . O b se rv a t io n s  o f  t h e  caged ,  engorged female 
t i c k s  showed t h a t  f i r e  a n t s  were p r e s e n t  and a t t a c k i n g  th e  t i c k s  in t h e  
open p a s t u r e  of  t h e  f i r e  a n t - i n f e s t e d  a r e a  3 -1 /2  hours a f t e r  exposure .  
Table  5 shows t h a t  a t  t h e  end o f  k8 h o u rs ,  a l l  t i c k s  were m is s ing  from 
th e  p a s t u r e ,  and a t  the  end o f  72 h ou rs ,  a l l  excep t  one t i c k  were m is s ­
ing from th e  woodland s i t e  in t h e  f i r e  a n t - i n f e s t e d  p l o t .  The remain­
ing female t i c k  was covered  w i th  f i r e  an t s  a t  t h e  t ime o f  the  
o b s e r v a t i o n .  None of  th e  t i c k s  in t h e  t r e a t e d  a r e a  were t a k en .
Large numbers of  f i r e  a n t s  were observed  t o  a t t a c k  the  engorged 
female t i c k s .  A p p a ren t ly ,  they  c u t  th rough  t h e  abdominal wall and fed 
upon th e  inges ted  blood o f  t h e  t i c k .  On s e v e r a l  o c c a s io n s ,  the  remains 
o f  th e  t i c k s  were found b u r ie d  under a ve ry  smal l  mound, e v i d e n t l y  
c o n s t r u c t e d  by the  f i r e  a n t s .  F i r e  a n t s  were a l s o  observed  in t h e  ice  
cream c a r t o n  l id s  c o n t a i n i n g  t i c k  eggs and l a r v a e .  However, i t  was 
d i f f i c u l t  to  d e te rm ine  w he ther  th e y  were t a k in g  th e  eggs o r  the  l a r v a e .
R e s u l t s  o f  t h e se  s t u d i e s  i n d i c a t e  t h a t  t h e  imported f i r e  a n t  is an 
e f f e c t i v e  p r e d a t o r  of s e v e r a l  s t a g e s  o f  t h e  lone  s t a r  t i c k  under co n d i ­
t i o n s  in which i t  was e v a l u a t e d .  In th e  f o r e s t  edge type  h a b i t a t ,  the  
most f a v o r a b le  environment f o r  t h e  t i c k  and l e s s  p r e f e r r e d  by t h e  a n t ,  
p r e d a t i o n  was lower than  in t h e  open a r e a s .
Table  5 .  O b se rv a t io n s  on a d u l t  engorged female 
t i c k s  dur ing  72 hours o f  exposure  to  
f i r e  an t  p r e d a t io n  a t  Baton Rouge, 
L o u i s i a n a ,  1969.
2k
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+ = T ick  p r e s e n t , noi a n t s  p r e s e n t .
++ = T ick  p r e s e n t , f i r e  a n t s  p r e s e n t •
-  = T ick  gone o r on ly  remains p r e s e n t .
Cage tu rn ed  o v e r ,  knocked ou t  o f  l o c a t i o n ,  and 
t i c k  m i s s i n g .
T ick  p r e s e n t  and a l i v e ,  bu t  f i r e  a n t s  p r e s e n t  
and a t t a c k i n g .
k \
Pine  Grove S tu d ie s
Engorged Nymphs. The a t t e m p t s ,  in March, 1971. to  recover  t i c k s  
r e l e a s e d  in August and September,  1970, proved h ig h ly  s u c c e s s f u l .  
Recovery a t t e m p t s  were  made on March 5 .  12, and 2k,  and 1665, 632,  and 
161 t i c k s ,  r e s p e c t i v e l y ,  were recovered  in th e  Mi r e x - t r e a t e d  p l o t .
Data in Table  6 show t h a t  o f  th e  3360 nymphs r e l e a s e d ,  2515 were 
recovered  as a d u l t s ,  bu t  no t i c k s  were recovered  in the  f i r e  a n t -  
i n f e s t e d  p l o t ,  where 3557 nymphs were r e l e a s e d .
Engorged Fem ales . The engorged a d u l t  female  t i c k s  caged in th e  
Mi r e x - t r e a t e d  and in th e  f i r e  a n t - i n f e s t e d  p l o t s  (3-12-71) were 
observed p e r i o d i c a l l y  f o r  90 d a y s .  For app ro x im a te ly  a month t h e r e  was 
l i t t l e  d i f f e r e n c e  in t h e  number o f  females remain ing in each p l o t .  
During t h i s  p e r i o d ,  t e m p e ra tu re s  were low and l i t t l e  a n t  a c t i v i t y  was 
n o te d .  However, as shown in F ig .  12, t h e r e  was a sh a rp  drop in th e  
number o f  females  remain ing  in th e  f i r e  a n t - i n f e s t e d  p l o t  between th e  
o b s e r v a t i o n  d a t e s  o f  A pr i l  8 ,  1971, and Apr i l  20,  1971, w i th  a s u b se ­
quent d e c l i n e  t o  3 t i c k s  by th e  end o f  90 d a y s .  There were 2k females 
remain ing of  t h e  kO t i c k s  o r i g i n a l l y  r e l e a s e d  in the  M i r e x - t r e a t e d  
p l o t .  N a t u r a l l y ,  a l l  o f  th e  females  remain ing in t h e  cages were dead 
a t  t h e  end o f  t h i s  s t u d y .  They were counted as s u rv iv in g  i f  egg masses 
and l a r v a e  were p r e s e n t  and i f  they had d ied  o f  causes  o th e r  than  p r e ­
d a t i o n  p r i o r  t o  l a y in g  eg g s .  At th e  end o f  t h e  s tu d y  t h e r e  were t h r e e  
s u r v i v o r s  in t h e  u n t r e a t e d  p l o t  and 2k in t h e  t r e a t e d  p l o t .  A few eggs 
remained in one c a g e ,  and l a r g e  egg masses were p r e s e n t  in two cages  in 
the  u n t r e a t e d  p l o t .  In th e  t r e a t e d  p l o t ,  13 cages  con ta ined  l a r g e  egg 
masses ,  a few eggs were  p r e s e n t  in one,  emerged l a rv a e  were p r e s e n t  in
T a b le  6 . The number o f  t i c k s  recovered fo l lo w in g
re le a s e s  in  f i r e  ant  t r e a t e d  and un trea ted
p lo t s  a t  P ine Grove, Lou is ian a ,  1970.
No. Nymphs No. Adults  Recovered
S t a t i o n Released Male Fema1e Total
T rea te d  P lo t
1 847 266 345 611
2 832 255 331 586
3 828 264 361 625
4 853 250 443 693
T o t a l s 3360 1035






T o t a l s 3557 O1
9 7^.85% o f  t o t a l  r e l e a s e d .
No t i c k s  were  recovered  from t h e  u n t r e a t e d  p l o t .
F ig u r e  12
3^
D if f e r e n c e s  in s u r v i v a l  r a t e  of  engorged lone s t a r  female  
t i c k s  when exposed to  f i r e  a n t  p r e d a t i o n  f o r  3 months a t  
























March •_______i Apri 1 May June
1971
44
f o u r ,  female  remains were p r e s e n t  i n - f o u r  w i th  no eggs p r e s e n t ,  and two 
cages  con ta ined  females t h a t  d ie d  p r i o r  t o  lay ing  eggs.
F i r e  an ts  were observed  t o  a t t a c k  and feed on th e  inges ted  blood 
o f  the  t i c k s ,  and remains o f  t i c k s  were  o c c a s i o n a l l y  found under very  
sma11 mounds.
On one o ccas ion ,  a f i r e  a n t  was observed  ta k in g  eggs from an egg 
mass in t h e  u n t r e a t e d  p l o t .
Engorged L arvae . The engorged l a r v a e  t h a t  were r e l e a s e d  (4-26-71)  
were recovered  as unengorged nymphs ( 6 - 1 0 - 7 1 ) .  The recovery  was not as 
s u c c e s s f u l  as th e  recovery  o f  a d u l t s  r e l e a s e d  as engorged nymphs.
However, as  shown in Table  7,  o u t  o f  5351 l a rv a e  r e l e a s e d ,  a t o t a l  of
160 nymphs were recovered from t h e  seven  d r y - i c e  s t a t i o n s ,  and 28 were 
recovered  with  t h e  8 d rags  in t h e  Mi r e x - t r e a t e d  p l o t .  No nymphs were 
found in th e  f i r e  a n t - i n f e s t e d  p l o t s .
The r e s u l t s  o f  the  s t u d i e s  a t  P in e  Grove showed t h a t  t i c k s  
r e l e a s e d  as  engorged nymphs in August and September,  1970, had a very  
high s u r v i v a l  r a t e  in t h e  Mi r e x - t r e a t e d  p l o t .  The t i c k s  s u rv iv e d  fo r  
longer  than  s i x  months and molted t o  t h e  a d u l t  s t a g e  d u r in g  t h i s
p e r i o d .  However, no t i c k s  were found t o  s u r v i v e  in th e  u n t r e a t e d  p l o t .
The r e d u c t io n  o f  o th e r  p r e d a t o r s  by t h e  Mi rex t r e a tm e n t  might have been 
p a r t i a l l y  r e s p o n s ib l e  f o r  t h i s  e x c e l l e n t  s u r v i v a l  o f  t i c k s  in t h e  
t r e a t e d  p l o t .  However, engorged female  t i c k s  con f ined  in cages 
(3-12-71)  and engorged l a r v a e  r e l e a s e d  (4-26-71)  o r  seven o r  e i g h t  
months ,  r e s p e c t i v e l y ,  a f t e r  t h e  t r e a t m e n t ,  had a much g r e a t e r  s u r v i v a l  
r a t e  in t h e  t r e a t e d  p l o t ,  w h i l e  p i t - f a l l  t r a p  samples taken  in May,
Table  7. The number o f  lone s t a r  t i c k  nymphs 
recovered  f o l l o w i n g  r e l e a s e s  of  
engorged l a r v a e  in Mi r e x - t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  Pine Grove, 
L o u i s i a n a ,  1971*
No. Larvae 
Released
No, Nymphs Recovered - 
C02 ' Drag
T rea te d  P l o t
5351 160 28
U n t rea ted  P lo t
5365 0 0
^There were seven  d r y  i c e  s t a t i o n s  in each p l o t .  
2
Eigh t  drags  were  made in each p l o t .
k e
1971, showed t h a t  p o p u l a t i o n s  o f  o t h e r  a r th ro p o d s  were about  th e  same 
f o r  bo th  p l o t s .
Many people  have r e p o r t e d  t h a t  t i c k  p o p u la t i o n s  a r e  not n e a r ly  as 
abundant  in r e c en t  years  as they  were b e f o r e  th e  e s t a b l i s h m e n t  o f  the  
imported f i r e  a n t .  Dr. L. D. Newsom, Head, Department of Entomology, 
Lou is iana  S t a t e  U n i v e r s i t y ,  has hunted in t h e  v i c i n i t y  of  the  Pine 
Grove s tu d y  a r e a  f o r  a number o f  y e a r s .  He has seen  few t i c k s  in 
re c e n t  years  in t h i s  a r e a ,  bu t  he remarked t h a t  t i c k s  were q u i t e  
abundant  t h e r e  f i f t e e n  t o  tw enty  y e a r s  ago.  A lso ,  n e g a t i v e  r e s u l t s  
were o b ta in e d  (3-12-71)  by th e  a u t h o r  in an a t t e m p t  t o  a t t r a c t  t i c k s  to  
d r y - i c e  b a i t e d  s t a t i o n s  a lo n g  woodland c a t t l e  t r a i l s  near  th e  s tu d y  
a r e a  a t  Pine Grove.
Hair  and Howell (1970) and L a n c a s t e r  (1957) have po in ted  ou t  t h a t  
more t i c k s  a r e  found in t h e  b ru sh  z o n es ,  f o r e s t  ed g es ,  and f o r e s t  open­
ings than  in e i t h e r  the  open g r a s s l a n d s  or  c l im ax  f o r e s t .  F i r e  an ts  
g e n e r a l l y  i n h a b i t  open a r e a s  up t o  t h e  f o r e s t  edge bu t  a r e  f r e q u e n t l y  
found in h a b i t i n g  open woodland.  The P ine  Grove s tu d y  a rea  is  a brush  
h a b i t a t .  I t  is  in h a b i t e d  by c a t t l e ,  d e e r ,  and o t h e r  forms of w i l d l i f e  
and should  be an e x c e l l e n t  t i c k  h a b i t a t .  However, no t i c k s  su rv iv ed  in 
th e  f i r e  a n t - i n f e s t e d  a r e a  nor were they  found in a r e a s  t h a t  u s u a l l y  
have t i c k s  o u t s i d e  th e  s t u d y  a r e a .
F i r e  a n t s  range  up t o  and i n t o  t h e  a r e a s  where th e  most t i c k s  a r e  
found.  I t  would seem h i g h l y  p r o b a b le  t h a t  f i r e  a n t s  have supp ressed  
t i c k  p o p u la t i o n s  in the  a r e a .
The E f f e c t  o f  Mi rex on P o p u la t io n s  
o f  Arth ropods
Only th o se  a r th ro p o d  taxons  t h a t  o c c u r re d  in l a r g e  enough numbers 
f o r  s t a t i s t i c a l  a n a l y s i s  w i l l  be  d i s c u s s e d  in t h i s  s e c t i o n .  T h e re fo re ,
^7
a genera l  l i s t  of  f a m i l i e s  and g e n e r a  f o r  each  s tu d y  a r e a  is p re sen ted  
in the  appendix  (Table 3 3 ) .  S p e c i e s  in the  genera  Lycos a and Pardos a 
in the  family  Lycosidae were  th e  most  abundant s p i d e r s  t rapped  in each 
s tu d y  a r e a .  According t o  Dr.  L. R. Roddy (pe rsona l  communicat ion) ,  the  
ly c o s i d  s p i d e r s  a r e  p r i m a r i l y  ground d w e l l e r s .  He s a i d  t h a t  t h e se  
s p i d e r s  hunt f o r  prey r a t h e r  than  u se  web t r a p s .  He a l s o  s a i d  t h a t  
s p i d e r s  feed only on l i v e  o rg a n i s m s .
P ine  Grove S tu d ie s
A raneae . Table 8 shows a d e c r e a s e  in t h e  number o f  s p i d e r s  in the  
t r e a t e d  p l o t  fo l low ing  Mirex t r e a t m e n t ,  and t h e i r  numbers remained low 
a t  the  30 day sampling p e r i o d .  However, a t  th e  10 month sampl ing 
p e r i o d ,  the  number o f  s p i d e r s  was abou t  the  same in bo th  p l o t s .  
S t a t i s t i c a l  a n a ly s i s  r e v e a l e d  t h a t  t h e r e  was a s i g n i f i c a n t  (p < .0 5 )  
t r e a tm e n t  e f f e c t  and a s i g n i f i c a n t  ( p ^ . O S )  t ime e f f e c t .  However, i t  
r e v e a le d  no t r e a t m e n t - t i m e  i n t e r a c t i o n ,  but a n a l y s i s  computed in 1970 
th rough  the  30 day sam pl ing  p e r io d  showed a h ig h ly  s i g n i f i c a n t  (p <101) 
t r e a t m e n t  e f f e c t ,  a s i g n i f i c a n t  ( p ^ \ 0 5 )  t ime e f f e c t ,  and a s i g n i f i c a n t  
(p “C*05) t r e a tm e n t - t im e  i n t e r a c t i o n .  E v i d e n t ly ,  the  10 month sampling 
d a t a  in f lu en c ed  the  t r e a t m e n t - t i m e  e f f e c t  when ana lyzed  in  1971.
G r y l 1i d a e . C r ic k e t  a d u l t s  and nymphs were combined f o r  s t a t i s ­
t i c a l  a n a l y s i s .  Nemob?us s p e c i e s  a d u l t s  were t h e  most abundant 
c r i c k e t s  t r a p p e d .  However, t h e r e  was q u i t e  a v a r i e t y  o f  s p e c i e s ,  and 
t h e  nymphal s t a g e s  outnumbered t h e  a d u l t s .  Table  9 shows a sh a rp  drop 
in the  number o f  c r i c k e t s  in th e  t r e a t e d  p l o t  fo l lo w in g  Mirex t r e a t ­
ment.  The ir  numbers remained low a t  th e  30 day sampl ing p e r io d  in the
Table  8 . Mean number o f  Araneae trapped in
M i r e x - t r e a t e d  and u n t re a te d  p lo ts
a t  Pine Grove,  Lo u is ia n a ,  1 9 7 0 .£ /
Mean Number pe r  Trap
T rea te d Untrea ted Average
P r e - T r e a t 6 .66 6 .20 6 .43
7 Day P os t -T 2.10 5 .40 3.75
30 Day P os t -T 2.71 6 .70 4 .70
10 Month P o s t -T 3.10 3.60 3.35
Average 3 .64 5.47 4 .55
— A n a ly s is  o f  v a r ia n c e  in appendix ,  t a b l e  5;
b a s ic  d a t a ,  t a b l e  2 2 .
Table  9 .  Mean number o f  G r y l l i d a e  trapped in
Mi r e x - t r e a t e d  and u n t r e a te d  p l o t s
a t  Pine Grove, L o u is ia n a ,  1970.—
Mean Number o f  G r y l l i d a e
T rea ted U n trea ted Average
P r e - T r e a t 3 .22 3 .90 3 .56
7 Days Post -T 0 .90 4 .7 0 2 .80
30 Days Post -T 0.28 4 .4 0 2 .34
10 Months Pos t -T 0.80 0 .80 0.80
Average 1.30 3 .45 2 .37
— Ana lys is  o f  v a r ia n c e  in appendix ,  t a b l e  6 ;
b a s ic  d a ta ,  t a b l e  2 3 .
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t r e a t e d  p l o t .  There were few c r i c k e t s  a t  th e  10 month sampl ing p e r io d ,  
bu t  t h e r e  were the  same number in each p l o t .  This was p robab ly  
s e a s o n a l l y  in f lu e n c e d .  However, s t a t i s t i c a l  a n a l y s i s  r ev ea led  t h a t  
t h e r e  was a h ig h ly  s i g n i f i c a n t  ( p < . 0 1 )  t r e a t m e n t  e f f e c t ,  a s i g n i f i c a n t  
(p <T.0l) t ime e f f e c t ,  and s i g n i f i c a n t  (p<C.01) t r e a t m e n t - t i m e  i n t e r a c ­
t i o n  e f f e c t s .
F o r m ic id ae . Table  10 shows t h a t  t h e  number o f  a n t s  t rapped  in th e  
t r e a t e d  p l o t  a t  Pine Grove (1970) was h ig h e r  than  th e  u n t r e a t e d  p l o t  
when sampled b e f o r e  t r e a t m e n t .  There  was a r e d u c t i o n  in a n t s  in both  
p l o t s  fo l l o w i n g  t r e a t m e n t ,  bu t  in t h e  t r e a t e d  p l o t  a t  t h e  7 day p o s t ­
t r e a tm e n t  sampling p e r i o d ,  o f  the  257 a n t s  c a u g h t ,  207 were caught  in 
one t r a p  which was loca ted  b e s id e  an a c t i v e  f i r e  a n t  mound. The 
r e d u c t io n  in th e  u n t r e a t e d  p l o t  e v i d e n t l y  was in f lu en ced  by e n v i r o n ­
menta l  f a c t o r s .  S t a t i s t i c a l  a n a l y s i s  of  t h e  d a t a  showed no s i g n i f i c a n t  
d i f f e r e n c e s  between th e  p l o t s .  A p p a re n t ly ,  t h i s  was because  o f  th e  
g r e a t  r e d u c t io n  o f  an ts  in t h e  u n t r e a t e d  p l o t  and because  o f  t h e  high 
numbers t r ap p ed  in one t r a p  in th e  t r e a t e d  p l o t .  :S. s ae v i s s im a  
(F. Smith) was by f a r  th e  most abundant  s p e c i e s .  A few £ .  m o le s ta  
(Say) were n o ted ,  bu t  o t h e r  s p e c i e s  were n e g l i g i b l e .
S t a p h y l i n i d a e . Table  11 shows a s h a r p  drop  in numbers o f  
S t a p h y l i n i d a e  in th e  t r e a t e d  p l o t  fo l l o w i n g  Mirex t r e a t m e n t .  However, 
a t  th e  30 day sampl ing p e r i o d ,  t h e i r  numbers seemed t o  be r i s i n g  in 
bo th  p l o t s .  At t h e  10 month sam pl ing  p e r i o d ,  they  were about t h e  same 
in bo th  p l o t s .  S t a t i s t i c a l  a n a l y s i s  showed t h a t  t h e r e  was a h ig h ly  
s i g n i f i c a n t  (p < .0 1 )  t r e a tm e n t  e f f e c t ,  a h ig h ly  s i g n i f i c a n t  (p<".01) 
t ime e f f e c t ,  bu t  no s i g n i f i c a n t  t r e a t m e n t - t i m e  i n t e r a c t i o n .  However,
Table  10. Mean number o f  Formicidae trapped in t re a ted
and u n t r e a te d  p lo ts  a t  P ine Grove,  Lou is iana ,
1 9 7 0 '
Time U ntrea ted
Mean Number Ants 
T rea ted Average
P r e - T re a t 115.10 227 M 171.27
7 Day Pos t -T 33.70 25.70 29.70
30 Day Pos t-T 19.40 k .0 0 11.70
Average 56.06 85.71 70.89
— Ana lys is  o f  v a r i a n c e  in appendix ,  t a b l e  1 8 ; basic
d a ta ,  t a b l e  3^ .
Table  I I .  Mean number o f  S t a p h y l i n i d a e  trapped
in Mi r e x - t r e a t e d  and u n t re a te d  p lo t s
a t  Pine Grove,  L o u is ia n a ,  1970 -71 .—
Mean Number per  Trap
Trea ted  U ntrea ted Average
P r e - T r e a t 9 .88 14.70 12.42
7 Days Pos t -T 1.80 12.30 7.05
30 Days P os t -T 7.57 17.40 13.35
10 Months Pos t -T 3.90 4 .20 4 .0 5
Average 12.15 5 .52 8 .8 3
— A n a lys is  o f  v a r ia n c e  in appendix ,  t a b l e  7;
b a s ic  d a t a ,  t a b l e  24.
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i f  the  a n a l y s i s  had included only  the  d a t a  th rough  th e  30 day sampl ing 
p e r i o d ,  as in the  c a s e  o f  the  s p i d e r s ,  t h e r e  p ro b a b ly  would have been a 
s i g n i f i c a n t  t r e a t m e n t - t i m e  i n t e r a c t i o n .
M ansf ie ld  S t u d i e s ,  1970
S t a t i s t i c a l  a n a ly se s  were computed f o r  A raneae ,  G r y l l i d a e ,  and 
C o leo p te ra  th rough  the  30 day sampl ing p e r i o d  in 1970. However, upon 
f u r t h e r  taxonomic b reak  down, f u r t h e r  a n a l y s e s  were computed f o r  
S t a p h y l i n i d a e  and G ry l lu s  s p e c i e s .  A n a ly s i s  was computed on ly  through 
t h e  7 day p o s t - t r e a t m e n t  sampling p e r io d  b eca u se  t h i s  s tu d y  was on 
smal l  p l o t s  and because  of  the  m o b i l i t y  o f  t h e  i n s e c t s  conce rned .  The 
o r i g i n a l  a n a l y s i s  w i l l  be used in d i s c u s s i n g  th e  p o p u l a t i o n  o f  s p i d e r s .
A raneae . T ab le  12 shows t h a t  t h e r e  was a d e c r e a s e  in t h e  number 
o f  s p i d e r s  in th e  t r e a t e d  p l o t  fo l l o w in g  t h e  Mi rex t r e a tm e n t  and t h a t  
an i n c r e a s e  was no ted  in the  u n t r e a t e d  p l o t .  A n a ly s i s  o f  the  d a ta  
showed a s i g n i f i c a n t  ( p < . 0 5 )  t r e a tm e n t  e f f e c t  and a s i g n i f i c a n t  
(p<C.05) t r e a t m e n t - t i m e  i n t e r a c t i o n .  However, t h e r e  was no s i g n i f i c a n t  
t ime e f f e c t .
G ry l lu s  S p e c i e s . Gry l lus  s p e c i e s  were  v i r t u a l l y  th e  on ly  c r i c k e t s  
t rapped  in t h i s  s t u d y .  The a d u l t s  and nymphs were  s e p a r a t e d  f o r  
s t a t i s t i c a l  a n a l y s i s .  Table 13 shows t h a t  t h e  p o p u l a t i o n  o f  a d u l t  
c r i c k e t s  was n e a r l y  e l im in a te d  in t h e  t r e a t e d  p l o t  a t  the  7 day p o s t ­
t r e a t m e n t  sampl ing  p e r io d ,  w h i le  t h e r e  was an i n c r e a s e  in t h e  u n t r e a t e d  
p l o t .  S t a t i s t i c a l  a n a l y s i s  showed a h i g h l y  s i g n i f i c a n t  (p«C.01) t r e a t ­
ment e f f e c t  and a h i g h l y  s i g n i f i c a n t  ( p < . 0 1 )  t r e a t m e n t - t i m e  i n t e r a c ­
t i o n .  Table  1*f shows t h a t  th e r e  was a g r e a t e r  number of  c r i c k e t  nymphs
Table  12. Mean number o f  Araneae tr apped  
in Mi r e x - t r e a t e d  and u n t r e a t e d  
p l o t s  a t  M an s f i e ld ,  L o u i s ia n a ,  
1970
Mean Number pe r  
T rea te d
Trap
U n trea ted  Average
P r e - T r e a t 5 .2 k.O k . 6
7 Days Pos t -T 3 .9 11.2 7 .6
30 Days Pos t -T 3 .6 5 .8 h .7
Average k . 2  . 7 .0 5 .6
— Ana lys is  o f  v a r i a n c e  in appendix ,  t a b l e  8
bas ic  d a t a ,  t a b l e  2 5 .
Table  13. Mean number o f  G ry l lu s  s p e c i e s  
a d u l t s  t r a p p e d  in Mi r e x - t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M ans f ie ld ,  
L o u i s i a n a ,  1970.1 /
Mean Number per Trap
Trea ted U ntrea ted Average
P r e - T r e a t 4 .5 6 4 .7 8 4 .6 6
7 Days P o s t -T 0 .67 7.00 3.83
Average 2.61 5 .89 4.25
— A n a ly s is  o f  v a r ia n c e  in appendix ,  t a b l e  9
b a s ic  d a t a ,  ta b le  26 .
Table  \ k .  Mean number o f  G ry l lu s  species nymphs
trapped in Mi r e x - t r e a t e d  and u n tre a te d
p lo ts  a t  M a n s f ie ld ,  Lou is ia n a ,  1 9 7 0 .^ /
Mean Number per  Trap
T rea ted Untrea ted Average
P r e - T r e a t 13.22 39.88 26.56
7 Days Pos t -T 6 .22 3**.89 20.56
Average 9 .72 37.39 23.56
3 /— A n a ly s i s  of v a r i a n c e  in appendix ,  t a b l e  10; 
b a s i c  d a t a ,  t a b l e  26.
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in t h e  u n t r e a t e d  p l o t  a t  th e  p r e - t r e a t m e n t  sampl ing  p e r io d  and t h a t  
t h e r e  was a r e d u c t io n  o f  nymphs in bo th  p l o t s  a t  t h e  7 day p o s t ­
t r e a tm e n t  sampl ing  p e r i o d .  As would be e x p e c te d ,  a n a l y s i s  o f  th e  nymph 
d a t a  showed on ly  a s i g n i f i c a n t  ( p ^ . O l )  t r e a tm e n t  e f f e c t  and no s i g n i ­
f i c a n t  t r e a t m e n t - t i m e  i n t e r a c t i o n .
F o r m ic id a e . Tab le  15 shows a r e d u c t io n  o f  a n t s  in bo th  th e  
t r e a t e d  and u n t r e a t e d  p l o t s  fo l lo w in g  t r e a tm e n t  a t  M ansf ie ld  (1970) .  
However, a t  the  30 day sampl ing  p e r i o d ,  the  a n t s  were v i r t u a l l y  e l i m i ­
na ted  from th e  t r e a t e d  p l o t .  S t a t i s t i c a l  a n a l y s i s  showed on ly  a 
s i g n i f i c a n t  (p <T.01) t ime e f f e c t  w i th  no d i f f e r e n c e s  shown between th e  
p l o t s .  This p robab ly  r e s u l t e d  from more a n t s  in t h e  t r e a t e d  p l o t  a t  
t h e  p r e - t r e a t m e n t  sampl ing  p e r io d  and because  o f  t h e  d e c r e a s e  in a n t s  
in t h e  u n t r e a t e d  p l o t .  There  was q u i t e  a wide v a r i e t y  o f  s p e c i e s  
t r a p p e d  d u r in g  t h i s  s t u d y ,  e s p e c i a l l y  a t  th e  p r e - t r e a t m e n t  sampl ing 
p e r i o d .  The number o f  s p e c i e s  t rapped  a t  the  7 and 30 day p o s t ­
t r e a t m e n t  p e r io d s  were few er .  The most predominant s p e c i e s  were 
m o le s t a  (S ay) ,  Monomorium s p e c i e s ,  Ponera s p e c i e s ,  and Tetramorium 
s p e c i e s .
S t a p h y l i n i d a e . The number o f  s t a p h y l i n i d  b e e t l e s  was low du r in g  
t h i s  s t u d y .  Table  16 shows t h a t  the  t r e a t e d  p l o t  had abou t  o n e - h a l f  as 
many as t h e  u n t r e a t e d  p l o t  a t  th e  p r e - t r e a t m e n t  s am pl ing  p e r io d  and 
t h a t  t h e r e  was a r e d u c t io n  in both  p l o t s  a t  t h e  7 day p o s t - t r e a t m e n t  
p e r i o d .  S t a t i s t i c a l  a n a l y s i s  o f  t h e  d a ta  showed a s i g n i f i c a n t  ( p < “.05) 
t r e a t m e n t  e f f e c t  and a s i g n i f i c a n t  (p < .0 5 )  t ime e f f e c t ,  b u t  t h e r e  was 
no s i g n i f i c a n t  t r e a t m e n t - t i m e  i n t e r a c t i o n .
Table  15. Mean number o f  Form ic idae  t rapped  in t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M an s f ie ld ,  L ou i s iana ,  
1970
Mean Number Ants
Time U n t re a ted T rea te d Average
P r e - T re a t 2 0 .00 4 4 .2 0 32.10
7 Day Post-T- 12.90 5 .5 0 9 .20
30 Day P os t -T 8 .33 0 .20 4 .26
Average 13.7** 16.63 15.18
— Ana lys is  o f  v a r ia n c e  in  appendix ,  t a b l e  ] 7 ; bas ic
d a ta ,  t a b l e  3 5 .
Table  16. Mean number o f  S t a p h y l i n i d a e  
t r a p p e d  in Mi r e x - t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  M an s f ie ld ,  
L o u i s i a n a ,  1970 .£ /
Mean Number p e r  Trap
T rea ted U ntrea ted Average
P r e - T r e a t 2 .66 5 .66 4 .16
7 Days P o s t -T 1.33 3.55 2.44
Average 2 .00 4.61 3.30
— A n a ly s is  o f  v a r ia n c e  in  appendix ,  t a b l e  1 1 ;
bas ic  d a t a ,  t a b l e  2 7 .
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I t  was no ted  t h a t  numbers o f  a lampyrid l a r v a ,  Photinus  s p e c i e s ,  
and a c a r a b id  a d u l t ,  E v a r th r u s  s p e c i e s , appeared in the  u n t r e a t e d  p l o t  
in more abundance th a n  in t h e  t r e a t e d  p l o t .  However, i n s u f f i c i e n t  
numbers of t h e s e  s p e c i e s  w ere  t rapped  t o  s t a t i s t i c a l l y  a n a ly z e .  At th e  
p r e - t r e a t m e n t  sam pl ing  p e r i o d ,  2 Photinus  s p e c i e s  were caught  in 10 
t r a p s  in the  t r e a t e d  p l o t  and none in t h e  u n t r e a t e d  p l o t ,  bu t  a t  t h e  7 
and 30 day p o s t - t r e a t m e n t  sam pl ing  p e r i o d s ,  t h e r e  were 8 and 27 , 
r e s p e c t i v e l y ,  t r a p p e d  in  t h e  .untrea ted  p l o t  and none were t rapped  in 
the  t r e a t e d  p l o t .  E v a r th r u s  s p ec ie s  were no t  t rapped  in e i t h e r  p l o t  
u n t i l  the  30 day p o s t - t r e a t m e n t  sampl ing p e r i o d ,  bu t  a t  t h a t  t ime ,  27 
were caught in  t h e  10 t r a p s  o f  t h e  u n t r e a t e d  p l o t ,  w h i le  on ly  3 were 
caught in t h e  10 t r a p s  o f  t h e  t r e a t e d  p l o t .  According to  A r n e t t  (I960)  
Phot inus l a r v a e  a r e  p r e d a t o r y  in h a b i t  and feed on land m o l lu sk s ,  
earthworms, some c a t e r p i l l a r s ,  and o t h e r  i n s e c t  l a r v a e .
Mansf ie ld S t u d i e s ,  1971
Only A raneae ,  C a r a b id a e ,  Form ic idae ,  H i s t e r i d a e ,  and S t a p h y l i n i d a e  
a r e  d i s cu s sed  in t h i s  s e c t i o n .  The numbers o f  G r y l l i d a e  were i n s u f f i ­
c i e n t  fo r  s t a t i s t i c a l  a n a l y s i s .
Araneae. Tab le  17 shows t h a t  t h e  number of  s p i d e r s  d e c rea se d  in 
th e  t r e a t e d  and u n t r e a t e d  p l o t s  a t  th e  7 day p o s t - t r e a t m e n t  sampl ing 
p e r i o d .  S t a t i s t i c a l  a n a l y s i s  showed no s i g n i f i c a n t  e f f e c t s  o f  th e  
Mi rex t r e a t m e n t .
C arab id ae . A n i s o d a c ty iu s  s p e c i e s  were the  most abundant c a r a b i d s  
t rapped d u r in g  t h i s  s t u d y .  Table  18 shows a re d u c t io n  of c a r a b i d s  
fo l lowing  t r e a t m e n t  in b o th  p l o t s ,  bu t  t h e r e  was a g r e a t e r  r e d u c t io n  in
Table  17* Mean number o f  Araneae t rapped  
in Mi r e x - t r e a t e d  and u n t r e a t e d  
p l o t s  a t  M an s f ie ld ,  L o u i s i a n a ,  
1971.2 /
Mean Number per Trap
Trea ted U ntrea ted Average
P r e - T r e a t 4 .00 5 .80 4 .9 0
7 Days Pos t -T 3.60 4 .0 0 3 .80
Average 3.80 4 .9 0 4 .35
— Ana lys is  o f  v a r ia n c e  in appendix ,  t a b l e  12;
b a s ic  d a t a ,  t a b l e  2 8 .
Table  18. Mean number o f  Carab idae  trapped 
in Mi r e x - t r e a t e d  and u n t r e a t e d  
p l o t s  a t  M an s f i e ld ,  L o u i s ian a ,  
1971.1 /
Mean Number pe r Trap
T rea te d U ntrea ted Average
P r e - T re a t 5 .0 7 3.93 4 .5 0
7 Days P os t -T 0 .47 1.93 1.20
Average 2 .7 7 2.93 2.85
— Ana lys is  o f  v a r ia n c e  in appendix ,  t a b l e  13
bas ic  d a t a ,  t a b l e  2 9 .
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the  t r e a t e d  p l o t  a t  th e  7 day p o s t - t r e a t m e n t  sampl ing p e r i o d .  However, 
s t a t i s t i c a l  a n a l y s i s  r e v e a l e d  on ly  a s i g n i f i c a n t  (p 'C .OI)  t ime e f f e c t ,  
but the  t r e a t m e n t - t i m e  i n t e r a c t i o n  approached s i g n i f i c a n c e  a t  p .0525.
F o rm ic idae . Tab le  19 shows a low number o f  a n t s  in bo th  p l o t s  
b e f o r e  t r e a tm e n t  and a r e d u c t i o n  o f  a n t s  in bo th  p l o t s  a f t e r  t r e a tm e n t  
a t  Mansf ie ld  (1971) .  S t a t i s t i c a l  a n a l y s i s  showed a s i g n i f i c a n t  (p<^.01) 
t ime e f f e c t  and no s i g n i f i c a n t  t r e a tm e n t  e f f e c t .  The a n t s  from t h i s  
s tudy  were not t a x o n o m ic a l ly  i d e n t i f i e d .
H i s t e r i d a e . Accord ing to  A r n e t t  ( I 9 6 0 ) ,  t h e  a d u l t s  and l a rv a e  o f  
H i s t e r i d a e  a r e  c a r n i v o r o u s  and p rey  on o t h e r  i n s e c t s .  The d a t a  in 
Table  20 show t h a t  t h e  number o f  h i s t e r i d s  d e c rea se d  in both  the  
t r e a t e d  and u n t r e a t e d  p l o t s  a t  t h e  7 day p o s t - t r e a t m e n t  sampl ing 
p e r i o d .  However, t h e r e  was a much g r e a t e r  d e c r e a s e  in t h e  t r e a t e d  
p l o t ,  but s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  re v e a le d  on ly  a s i g n i f i c a n t  
t ime e f f e c t  w i th  no s i g n i f i c a n t  t r e a t m e n t  e f f e c t .  The t r e a t m e n t - t i m e  
i n t e r a c t i o n  was a t  t h e  0 .099  le v e l  o f  p r o b a b i l i t y .
S t a p h y l i n i d a e . Tab le  21 shows t h a t  t h e r e  was an in c r e a s e  of  
s t a p h y l i n i d s  7 days a f t e r  Mirex t r e a t m e n t  in bo th  p l o t s .  S t a t i s t i c a l  
a n a l y s i s  re v e a le d  no s i g n i f i c a n t  e f f e c t s  as a r e s u l t  o f  t h e  t r e a t m e n t .
The r e s u l t s  o f  th e  d a t a  from th e  Pine  Grove and Mansf ie ld  s t u d i e s  
in 1970 show t h a t  th e  numbers o f  s p i d e r s ,  c r i c k e t s ,  and s t a p h y l i n i d  
b e e t l e s  were reduced by th e  Mirex t r e a t m e n t .  However, t h e  s t u d i e s  a t  
Mansf ie ld  in 1971 show t h a t  Mirex had l i t t l e  o r  no e f f e c t  on s p i d e r s ,  
c a r a b i d s ,  h i s t e r i d s ,  and s t a p h y l i n i d s .
Table  19. Mean number o f  Formic idae  t rapped  in t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M ansf ie ld ,  L o u i s i a n a ,  
1971
Mean Number Ants
Time U ntrea ted Trea ted Average
P r e - T r e a t 11.73 14.06 12.90
7 Day P os t -T 9 .46 6 .00 7 .79
Average 10.60 10.17 10.38
— A n a ly s i s  o f  v a r i a n c e  in appendix ,  t a b l e  16; b a s i c  
d a t a ,  t a b l e  30.
Table  2 0 .  Mean number o f  Hi s t a r i d a e  trapped
in Mi r e x - t r e a t e d  and u n t re a te d
p lo t s  a t  M a n s f ie ld ,  L o u is ia n a ,
1971 .2 /
Mean Number per  Trap
Trea ted U n trea ted Average
P r e - T r e a t  12.93 7.53 10.23
7 Day Pos t -T  0.40 4 .9 3 2 .67
Average 6 .67 6 .23 6 .45
—  ^ Ana lys is  o f  v a r ia n c e  in appendix ,  t a b l e  14-;
b a s ic  d a ta ,  t a b l e  31.
Table  21 .  Mean number o f  S t a p h y l i n i d a e  
t rapped  in Mi r e x - t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  M a n s f i e ld ,  
Lou is iana ,  1971.—
Mean Number pe r Trap
Trea ted U n t re a ted  Average
P r e - T r e a t 3 .^7 1.60 2.53
7 Day Pos t -T 6 .67 3 .2 0 4 .93
Average 5.07 2 .40 3.73
g /
— A n a lys is  o f  var iance  in appendix ,  t a b l e  15
b a s ic  d a ta ,  t a b le  3 2 .
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The c o n f l i c t i n g  r e s u l t s  might be e x p la i n e d  by the  fo l lowing  
r e a s o n s .  The Mirex used in 1971 had been s t o r e d  a t  l e a s t  9 months 
b e f o r e  i t  was used .  Though the  Mirex bag had no t  been opened and the 
p l a s t i c  l i n e r  was i n t a c t ,  the  b a i t  might have l o s t  i t s  a t t r a c t i v e n e s s .  
E v i d e n t ly ,  a number o f  s p e c ie s  o f  a n t s  feed  on th e  Mirex b a i t ,  and 
because  o f  t h e i r  omnivorous feed ing  h a b i t s ,  c r i c k e t s  p robab ly  w i l l  a l s o  
feed on the  b a i t .  During the  1970 s t u d i e s ,  c r i c k e t s  and a n t s  were much 
more abundant  than they were in 1971. and bo th  groups  were s t a t i s t i c a l ­
ly shown t o  be reduced by the  Mirex t r e a t m e n t .  A p p a ren t ly ,  th e  p reda­
ceous a r th ro p o d s  t ak e  in Mirex by f e e d in g  on prey  t h a t  have consumed 
Mirex.  When t h e r e  is  a low abundance o f  i n s e c t s  t h a t  feed on Mirex,  
th e  p r o b a b i l i t i e s  o f  p re d a to r s  be ing  a f f e c t e d  i s  l e s s e n e d .
The E f f e c t  of  the  Imported F i r e  Ant on 
P opu la t ions  of  Other Arth ropods
Pine Grove S tu d ie s
Table  22 shows t h a t  Mirex caused a r e d u c t i o n  in p o p u la t i o n s  of 
s p i d e r s ,  b e e t l e s ,  and c r i c k e t s  a t  P in e  Grove th rough  th e  30 day p o s t ­
t r e a tm e n t  sampling p e r i o d .  The 10 month sampl ing  p e r io d  (5“26 to  
6 -1 -71 )  showed p o p u la t io n s  of t h e se  groups  t o  be abou t  the  same, while  
t h e r e  were 30 t imes more imported f i r e  a n t s  in t h e  u n t r e a t e d .
The s tu d y  a t  Pine Grove showed t h a t  th e  imported f i r e  a n t  had 
l i t t l e  e f f e c t  on a r th ro p o d s  sampled w i th  p i t - f a l l  t r a p s .  However, the  
t i c k  s t u d i e s  a t  Pine Grove and Baton Rouge show t h a t  imported f i r e  an ts  
a r e  e f f e c t i v e  p r e d a to r s  o f  t i c k s .  The com ple te  I n t e r a c t i o n s  between 
f i r e  a n t s  and o t h e r  s p e c i e s  of th e  p r e d a t o r  complex a r e  not known.
There may be c e r t a i n  f a c t o r s ,  such as  b e h a v io r  and n u t r i t i v e  q u a l i t y ,
Table  22 .  The e f f e c t s  o f  t h e  imported f i r e  a n t  on s p i d e r s ,  b e e t l e s ,  and c r i c k e t s  
a t  Pine Grove, L ou i s iana ,  1970-71.
Mean Number pe r  Trap
Sampling S p id e r s  B ee t le s  C r ic k e t s  Ants
Per iod  Check Mirex Check Mirex Check Mirex Check Mirex
7-23 to 3 
7-29-70
6 . 2 b 6 .7 16.2 12.0 4 .3 3 .2 115.1 280.4
8-5 to  
8-11-70
5 .4 2.1 14.5 3 .3 4 .5 0 .9 33.7 25 .7
9-2 to  
9 -8-70
6 . 7 2 .7 18.9 9 .7 4 .6 0 .3 19.4 4 . 0
5-26  to C
6-1-71
3 .6 3.1 9 .2 9 .2 0 .8 0 .8 91.2 3 .0
a
P r e - t r e a t m e n t  sampling d a t e .
All  numbers r e p r e s e n t  an av erage  o f  t e n  t r a p s .
c
Sampled te n  months a f t e r  i n i t i a l  t r e a t m e n t .
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t h a t  make the  t i c k  more a c c e s s i b l e  o r  more a t t r a c t i v e  to the  f i r e  a n t .  
Although the f i r e  a n t  is  a g en e ra l  p r e d a t o r ,  i t  may be more e f f e c t i v e  
in c a p tu r in g  c e r t a i n  s p e c i e s  such  as slow moving engorged t i c k s .  A 
b l o o d - f i l l e d  t i c k  would be h ig h ly  n u t r i t i o u s  and may be ve ry  a t t r a c t i v e  
t o  the  f i r e  a n t .
CONCLUSIONS
1. In t h i s  s tudy  th e  impor ted f i r e  an t  was found t o  be an 
e f f e c t i v e  p re d a to r  o f  th e  lone s t a r  t i c k .  I t  p ro b a b ly  has c o n t r i b u t e d  
to  r e d u c t io n  o f  t i c k s  in th e  F l o r i d a  P a r i s h e s  o f  Lou i s ian a  s i n c e  i t  
became es tab  1i s h e d .
2 .  The imported f i r e  a n t  had l i t t l e  e f f e c t  on p o p u la t io n s  o f  most 
a r th ro p o d s  sampled w i th  p i t - f a l l  t r a p s .
3.  Treatment w i th  Mirex b a i t  reduced p o p u l a t i o n s  of  s p i d e r s ,  
c r i c k e t s ,  and s t a p h y l i n i d s . P o p u la t i o n s  o f  some p r e d a t o r y  s p e c i e s  of 
a r th ro p o d s  were reduced in numbers when t h e r e  was an abundance o f
Mi rex-consuming p re y .
k .  In nor thwes t  L o u i s ia n a  a d u l t  lone s t a r  t i c k s  appear  about the  
f i r s t  o f  A p r i l ,  peak in abundance in mid-May, and a r e  a b sen t  by th e  
l a s t  of  J u l y .  Nymphs appea r  a t  t h e  same time as t h e  a d u l t s .  They a re  
most abundant in mid-May bu t  have  two l a t e r  p o p u l a t i o n  peaks ,  one in 
l a t e  J u l y  o r  e a r l y  August and a n o t h e r  in September.  Larvae f i r s t  
appear  in e a r l y  June and a r e  most abundant  in J u l y  and August .  Nymphs 
and la rv a e  a r e  a b sen t  by l a t e  October o r  e a r l y  November.
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APPENDIX
Table  I .  Mean s q u a re s  a n a l y s i s  o f  v a r i a n c e  o f  Ihe 
p e r c e n t  o f  lone s t a r  t i c k  eggs s u r v i v i n g  
24 hours  exposure  to  imported f i r e  an t  
p r e d a t i o n  a t  Baton Rouge, L o u i s i a n a ,  
1969.
Source  o f  - 
V a r i a t i o n





R e p l i c a t i o n 1 458.33
Treatment 1 4695.89*
Locat ion 1 4782.97*
T r t .  x Loc. 1 1192.46 ns
Experimenta l  E r ro r 3 320.83
Sampling E r ro r 32 1048.00
Table  2 .  Mean s q u a r e s  a n a l y s i s  of  v a r i a n c e  o f  lone  
s t a r  t i c k  eggs exposed fo r  24,  48 ,  and 72 
hours  to  impor ted f i r e  a n t  p r e d a t i o n  a t  
Baton Rouge, L o u i s ia n a ,  1969.
Source  o f  Degrees o f  Mean
V a r i a t i o n  Freedom Squares
Tota l  59
Loca t ion  1 1466,06**....
Time 2 13972.06**
Loc. x Time 2 302.46 ns
Trea tment .  1 85428.26**
Loc. x T r t .  1 6955.26 ns
Time x T r t .  2 7446.66*
Loc. x Time x T r t .  2 237.26 ns
E r ro r  48 1836.92
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Table  3 .  Mean squares  a n a l y s i s  o f  v a r i a n c e  o f  
lone s t a r  t i c k  l a r v a e  exposed to  
imported f i r e  an t  p r e d a t i o n  f o r  24,  
48 ,  and 72 hours a t  Baton Rouge, 
L o u i s ia n a ,  1969.
Source  o f  






Locat ion 1 27.57*
Time 2 21.37*
Treatment 1 496.88**
Loc. x Time 2 4 .1 0  ns
Loc. x T r t . 1 2.01 ns
Time x T r t . 2 1 .56 ns
E r r o r k7 6 .76
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Table  4 .  S u r v i v a l ,  egg o r  l a rv a l  p rod u c t io n  o f  engorged
female  t i c k s  fo l lowing  exposure  in Imported f i r e  
an t  t r e a t e d  and in u n t r e a ted  p lo t s  a t  p ine  Grove, 
L o u i s i a n a ,  1971.




20 27 5-6 15 26 6-10
1 10 8 8 7 6 6 2 0 0 0 0 0
2 10 10 9 9 8 6 3 3 3 2 1 1
3 10 10 10 10 10 8 k k k 4 3 1
4 10 9 9 9 9 6 5 5 k 2 2 1
T o ta l  40 37 36 35 33 26 14 12 11 8 6 3
Row 3-12* 15 18 2k
Trea ted  1 
30 k-8
Plot
20 27 5-6 15 26 6-10
1 10 10 10 10 10 10 10 10 9 9 9 9
2 10 10 10 10 10 10 10 10 10 7 7 6
3 10 9 8 8 8 7 6 6 6 6 6 6
k 10 9 9 9 7 6 5 5 5 4 3 3
To ta l 40 38 37 37 35 33 31 31 30 26 25 24
g
3 -1 3 -7 1 .  Date t e s t  s t a r t e d  w i th  ten  females pe r  row.
Table  5 .  Mean s q u a r e s  a n a l y s i s  o f  v a r i a n c e  of  
Araneae  t rapped  in Mi r e x - t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  P ine  Grove, 
L o u i s i a n a ,  1970.
Source  o f  
V a r i a t i o n






Trap ( T r t . ) 18 5 .69
Time 3 38.01**
T r t .  x Time 3 20.24 ns
E r r o r 50 8 .06
Table  6 .  Mean s q u a r e s  a n a l y s i s  of  v a r i a n c e  
o f  G r y l l i d a e  t r a p p e d  in Mi rex-  
t r e a t e d  and u n t r e a t e d  p lo t s  a t  
P ine  Grove, L o u i s i a n a ,  1970.
Source  o f  
V a r i a t i o n






Trap ( T r t . ) 18 ^ .7 9
Time 3 27.13**
T r t .  x Time 3 21.88**
Error 50 3.52
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Table  7. Mean s q u a r e s  a n a l y s i s  of  v a r i a n c e  
o f  S t a p h y l i n i d a e  t r a p p e d  in Mi rex -  
t r e a t e d  and u n t r e a t e d  p l o t s  a t  
P ine  Grove, L o u i s i a n a ,  1970-71.
S ource  o f  
V a r i a t i o n




T o ta l 75
Treatment 1 672.26**
Trap ( T r t . ) 18 131.69
Time 3 3^5.02**
T r t .  x Time 3 97.01 ns
E r r o r 50 181.60
Table  8 .  Mean s q u a r e s  a n a l y s i s  o f  v a r i a n c e  
o f  Araneae t r a p p e d  in Mi rex -  
t r e a t e d  and u n t r e a t e d  p l o t s  a t  
M a n s f i e ld ,  L o u i s i a n a ,  1970.
Source o f  
V a r i a t i o n






Time 2 55 .86  ns
T r t .  x Time 2 91.53*
Er ro r 53 19.62
Table  9 .  Mean sq u a res  a n a l y s i s  o f  v a r i a n c e  
o f  G ry l lu s  s p e c i e s  a d u l t s  tr apped  
in Mi r e x - t r e a t e d  and u n t r e a t e d  
p l o t s  a t  M an s f ie ld ,  L o u i s ia n a ,  
1970.
Source  of 
V a r i a t i o n






Trap ( T r t . ) 16 8 .90
Time 1 6.25 ns
T r t .  x Time 1 84.02**
E r ro r 16 6 .70
Table  10. Mean s q u a r e s  a n a l y s i s  o f  v a r i a n c e  
o f  G ry l iu s  s p e c i e s  nymphs t rapped  
in Mi r e x - t r e a t e d  and u n t r e a t e d  
p l o t s  a t  M an s f i e ld ,  L o u i s ian a ,  
1970.
Source  o f  
V a r i a t i o n






Trap ( T r t . ) 16 409.43
Time 1 324.00 ns
T r t .  x Time 1 9 .00  ns
E r ro r 16 76.50 ns
Table 11. Mean s q u a r e s  a n a l y s i s  o f  v a r i a n c e  
o f  S t a p h y l i n i d a e  t r a p p e d  in Mi rex 
t r e a t e d  and u n t r e a t e d  p l o t s  a t  
M an s f i e ld ,  L o u i s i a n a ,  1970.
Source  o f  Degrees o f  Mean
V ar iance  Freedom Squares
Total 35
Treatment 1 61.31*
Trap ( T r t . ) 16 11.61
Time 1 26 .695^
T r t .  x Time 1 1.36
E r ro r 16 4 .15
Table  12. Mean sq u a re s  a n a l y s i s  o f  v a r i a n c e  o f  
Araneae t r a p p e d  in Mi r e x - t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  M an s f ie ld ,  
L o u i s ia n a ,  1971•
Source  o f  
V a r i a t i o n




T o ta l 59
Treatment 1 18.15 ns
Rep. ( T r t . ) 4 8 .45
Trap ( T r t .  Rep.) 24 9.42
Time 1 18.15 n
T r t .  x Time 1 7.35 ns
Rep. x Time ( T r t . ) k 2.15  ns
E r ro r 2k 5 .22
Table  13. Mean sq u a re s  a n a l y s i s  o f  v a r i a n c e  o f  
Carab idae  t rapped  in Mi r e x - t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M an s f ie ld ,  
L o u i s i a n a ,  1971.
Source  of  Degrees o f  Mean
V a r i a t i o n  Freedom Squares
59Tota l  
Trea tment 
Rep. ( T r t . )
Trap ( T r t .  Rep.)  . 
Time
T r t .  x Time
Rep. x Time ( T r t . )
Error
1 0.41 ns





2 k  4 . 5 0
Table  ]k .  Mean squares  a n a l y s i s  o f  v a r i a n c e  o f  
H i s t e r i d a e  t rapped  in Ml r e x - t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M an s f ie ld ,  
L o u i s i a n a ,  1971.
Source  o f  Degrees o f  Mean
V a r i a t i o n  Freedom Squares
Total  
Trea tment  
Rep. ( T r t . )
Trap ( T r t .  Rep.)
Ti me
T r t .  x Time








k  81 .66
2k  7 7 .79
Table  15. Mean squares a n a ly s is  o f  v a r ia n c e  o f
Staphyl i.nidae trapped in Mi rex - t rea ted
and untrea ted p lo ts  a t  Mansfield,
Louis i an a ,  1971•
Source  o f  Degrees o f  Mean
V a r i a t i o n  Freedom Squares
59Tota l  
Trea tment 
Rep. ( T r t . )
Trap ( T r t .  Rep.)  
Time
T r t .  x Time





1 86 .itO ns
1 9 .60  ns
it 13.00
2k 16.43
Table  16. Mean sq u a r e s  a n a l y s i s  of v a r i a n c e  o f  
Formic idae  t rapped  in t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  M ansf ie ld ,  
L o u i s i a n a ,  1971.
Source  of  
V a r i a t i o n




T o ta l 58
Treatment 1 2 .69  ns
Rep. ( T r t . ) k 279.12
Trap ( T r t .  Rep.) 2k 133.86
Time 1 384.57 ns
T r t .  x Time 1 125.16 ns
Rep. x Time ( T r t . ) b 175.78 ns
E r r o r 23 97.09
Table  17. Mean sq u a re s  a n a l y s i s  o f  v a r i a n c e  
o f  Formic idae  t r ap p ed  in t r e a t e d  
and u n t r e a t e d  p l o t s  a t  M ansf ie ld ,  
L o u i s i a n a ,  1970.
Source  o f  
V a r i a t  ion





Treatment 1 122.90 ns
Time 2 4347.56**
T r t .  x Time 2 1687.51 ns
E r r o r 53 914.61
Table ]8 .  Mean sq u a re s  a n a l y s i s  of  v a r i a n c e  of 
Formic idae  t rapped  in t r e a t e d  and 
u n t r e a t e d  p l o t s  a t  P ine  Grove, 
L o u i s i a n a ,  1970.
Source  o f  
V a r i a t  ion





Treatment 1 12097.09 ns
Time 2 ]k ] ]8 k .3 k * *
T r t .  x Time 2 23906.69 ns
Erro r 50 15139.51
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Table  1 9 . The s u r v i v a l  o f  lone s t a r  t i c k  eggs exposed 24,  48 ,
and 72 hours to  imported f i r e  ant p red a t io n  a t  Baton
Rouge, L o u is ia n a ,  1969.
24
P a s t u r e
Hours






179 200 200 200
200 200 190 200 200 200
200 200 160 200 1**7 193
200 200 156 200 200 200
200 200 171 200 200 196
Total 1000 93k 856 1000 9**7 989
Average 200 186.8 171.2 200 189.** 197.8
6k 3
U n trea ted
9 153 200 128
87 k9 2 200 18 75
186 157 77 180 175 172
171 183 105 200 165 17
138 103 1 173 200 71
Total 6k6 **95 19** 906 758 **63
Average 129.2 9 9 .0 38.8 181.2 151.6 92.6
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T a b le  2 0 .  The s u r v i v a l  o f  engorged lone s t a r  t i c k  l a rv a e  exposed
2 4 ,  4 8 ,  and 72 hours to  imported f i r e  ant p re d a t io n  a t






















9 7 1 0 9
7 5 1 0 1 0 1 0
5 1 0 1 0 9 4
1 0 0 1 8 3 7
_9 _7 1 0 8 4 61 1
Tota l 37 18 30 43 36 26
Average 7 .4 3 .6 6 .0 8 .6 7.2 6 .5
0 VwV
U ntrea ted
** 0 0 0
0 0 0 0 0 0
0 0 0 9 0 0
0 l 1 6 0 2
0 0 0 0 0 0
Tota l 0 l 1 15 0 2
Average 0 0.25 0 .2 3 .0 0 0 .4
* = Lid tu rn e d  over  and t i c k s  were  l o s t .
**  = Cut up by a mowing machine.
Table  21 . The s u r v i v a l  o f  lone s t a r  t i c k  eggs
exposed 2k hours  to  imported f i r e  a n t  
p r e d a t i o n  a t  Baton Rouge, L o u i s ian a ,  
1969.
T rea ted  
. P a s tu r e
Area
Woods
U n trea ted
P a s tu r e
Area
Woods
300 300 300 300
300 300 )k 300
300 300 260 300
300 300 300 300
300 300 ]k 300
Tota 1 1500 1500 888 1500
Average 300.0 300.0 177.6 300.0
Table  2 2 .  The number o f  Araneae trapped in Mi r e x -
t r e a t e d  and u n t re a te d  p lo ts  a t  Pine Grove,
L o u is ia n a ,  1970.
7-29-70 8-11-70 9-8-70 6-10-71
U ntrea ted
1 4 7 8 7
2 5 3 5 3
3 7 6 6 6
4 10 4 5 4
5 4 0 9 2
6 6 15 2 0
7 4 7 6 2
8 3 8 9 3
9 12 3 9 6
10 _Z _i _8 JL
Total 62 54 67 36
Average 6 .2 5 .4
T rea ted
6 . 7 3 .6  ~
1 5 3 1 4
2 10 1 - 2
3 6 0 3 0
4 8 7 4 1
5 7 3 4 5
6 6 2 4 2
7 4 0 1 2
8 6 2 - 11
9 10 1 - 2
10 _5 _2 _2 _2
Total 67 21 19 31
Average 6 . 7 2.1 1.9 3.1
Tab le  2 3 .  The number o f  G r y l l i d a e  trapped in Mi re x -
t r e a t e d  and u n t re a te d  p lo ts  a t  Pine Grove,
L o u is ia n a ,  1970.
7-29-70 8-11-70 9-8-70 6-10-70
U ntrea ted
1 7 1 0
2 1 6 2 2
3 5 11 10 2
4 7 3 1 1
5 3 3 4 1
6 3 4 b 0
7 8 5 b 1
8 6 3 6 0
9 1 2 b 1
10 ___[ _3 J 8 0
Tota l 39 47 8
Average 3 .9 b . 7
Trea ted
4 . 4 0 .8
1 4 2 0 1
2 7 0 - 0
3 3 0 2 0
4 1 0 0 2
5 0 3 0 1
6 4 0 0 2
7 3 2 0 0
8 1 0 - 0
9 5 0 - 1
10 J _ 2 0 1
Tota l 29 9 2 8
Average 2 .9 .9 0 .28 0 .8
Table  2k ,  The number o f  S ta p h y l ln id a e  trapped In M i re x -
t r e a t e d  and u n t re a te d  p lo ts  a t  Pine Grove,
L o u is ia n a ,  1970.
7-29-70 8-11-70 9-8 -70 6-1-71
U ntrea ted
1 36 13 16 k
2 6 10 19 9
3 2 3 21 1
k k 3 2 0
5 9 9 12 2
6 11 *tl 30 13
7 12 16 11 0
8 35 19 36 6
9 20 5 11 2
10 12 4 16 _5




1 9 7 2k 5
2 6 1 - k
3 4 2 0 3
k 1 1 2 3
5 - 0 Ik 6
6 11 1 11 4
7 3 1 2 2
8 27 k - 5
9 23 0 - 5
10 _5 _0 _2
Tota l 89 18 53 39
Average 8 . 9 1.8 5 .3 3 .9
Table  2 5 .  The number o f  Araneae trapped in
Mi r e x - t r e a t e d  and u n tre a ted  p lo ts
a t  M a n s f i e l d ,  L o u is ia n a ,  1970.
8-17-70 8-31-70 9-24-70
T r ea te d
1 8 6 5
2 5. 5 6
3 9 6 4
4 4 0 5
5 4 6 2
6 3 4 3
7 5 2 1
8 5 1 5
9 5 7 5
10 _4 _2 _0
Total 52 39 36
Average 5 .2 3 .9 3.6
U nt rea ted
1 3 10 3
2 9 10 5
3 2 6 5
4 2 13 -
5 4 6 13
6 8 8 3
7 2 6 5
8 4 5 11
9 2 12 4
10 _4 36 _3
Total 4o 112 52
Average 4 . 0 11.2 5 .2
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Table  26.  The number o f  a d u l ts  and nymphs o f  G ry l lu s  species
trapped in Mi r e x - t r e a t e d  and un tre a te d  p lo ts  a t
M a n s f ie ld ,  L o u is ia n a ,  1970.
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T rea te d
0 15 1 8
2 7 20 2 II 4 7
3 4 32 1 10 0 8
4 4 6 0 4 0 7
5 7 12 0 4 1 3
6 3 1 2 2 4 2
7 1 4 1 4 2 1
8 5 14 0 4 1 1
9 3 1 0 2 3 3
10 0 8 0 1
....... 1, in ■•«■ MM* 1
Total 41 119 6 64 16 41
Average 4 .55 13.22 .6 6 .4 1.6 4.1
11 10
U n trea ted  
61 7 77 5 22
12 6 58 7 72 2 18
13 4 44 5 27 5 34
14 5 31 5 45 —
15 5 39 5 25 1 3
16 2 30 6 27 0 12
17 5 43 5 29 1 7
18 '4 28 13 6 5 5
19 2 25 0 6 0 7
20 MM MMM 0 4
•MM •^MM 11 11 M^ M 1 1
Total 42 359 63 314 19 112
Average 4 . 7 39 .9 7 .0 34.8 2.1 12.4
— Adul ts  
—^  Nymphs
Table  27 .  The number o f  S t a p h y l in id a e  trapped in
Mi r e x - t r e a t e d  and u n trea te d  p lo ts  a t
M a n s f i e l d ,  Lo u is ia n a ,  1970.
8-17 8-31 9-24
1 2 1 3
2 6 3 1
3 6 3 0
b 0 3 1
5 b 1 0
6 3 0 0
7 0 1 3
8 3 0 3
9 0 0 0
10 - _0 _0
Total l b 12 11
Average 2 .4 1.2 1.1
1 9 7 8
2 13 if 3
3 6 6 2
4 7 -
5 8 5 0
6 6 2 1
7 2 0 0
8 3 0 2
9 0 1 0
10 _3 _0 _0
Tota l 5b 32 16
Average 5 . 4 3 .2 1.8
Table 28. The number of Araneae trapped in Mi rex- t rea ted  and untreated plo ts  a t  Mansfield,
Louisiana, 1971.
P r e - T re a t 5- 11-71 Post - T r e a t 5-30-■71
Traps T UT T UT UT T T UT T UT UT T
1 5 7 b 7 9 4 3 2 4 5 5 9
2 6 3 b 6 7 3 3 2 4 4 0 6
3 4 11 7 5 1 6 1 5 5 1 4 1
4 5 8 5 8 4 0 7 14 2 7 2 2
5 2 5 3 b 2 2 1 2 4 6 1 2
Total 22 34 23 30 23 15 15 25 19 23 12 20
Average 4 . 4 6 .8 4 . 6 6 .0 b .6 3 .0 3 .0 5 .0 3 .8 4 .6 2 .4 4 .0
Table 29.  The number of Carabidae trapped in Mi rex- t rea ted  and untreated p lo ts  a t
Mansfield, Louisiana, 1971.
P r e - T re a t  5-11-71 P o s t - T r e a t  5-30-71
Traps T UT T UT UT T T UT T UT UT T
1 5 2 5 2 1 3 2 4 1 2 2 0
2 14 5 4 2 2 2 1 0 0 1 0 0
3 4 7 5 6 5 4 0 0 0 3 5 1
4 8 4 3 3 7 2 2 3 0 2 2 0
5 2 1 10 3 9 5 0 0 0 3 2 0
Total 33 18 27 16 24 16 5 3 1 11 11 1
Average 6 .6 3 .6 5 .4 3 .2 5 .8 3 .2 1.0 0 .6 0 .2 2 .2 2 .2 0 .2
Ta b le  30.  The number o f  Formicidae trapped in Mi rex t r e a t e d  and untrea ted  p lo ts  a t  M a n s f ie ld ,
Lou is iana ,  1971.
P r e - T re a t  5-11-71 P o s t - T r e a t  5-30-71
Traps T UT T UT UT T T UT T UT UT T
1 32 20 1 13 61 18 0 10 0 7 12 27
2 28 4 2 10 3 2 23 5 1 4 18 3
3 29 12 6 7 5 3 0 8 3 3 4 1
4 34 2 3 2 4 26 3 8 0 3 17 21
5 9 24 7 7 2 11 1 9 0 28 6 2
Total 132 62 19 39 75 60 27 40 4 45 57 54
Average 26 .4 12.4 3 .8 7 .8 15 12.0 5 .4 8 .0 0 .8 9 .0 11.4 10.8
Table 31 .  The number of Histeridae trapped in Mi rex- t rea ted  and untreated plots  a t  Mansfield,
Louisiana, 1971.
P r e - T r e a t  5-11-71 P o s t - T r e a t  5-30-71
Traps T UT T UT UT T T UT T UT UT T
1 7 6 16 2 5 4 0 2 0 1 2 0
2 5 8 10 11 4 1 0 5 1 19 0 1
3 2 7 18 6 14 9 0 0 0 11 3 0
4 5 12 2k 9 4 5 0 7 2 7 2 0
5 5 7 15 12 6 5 0 2 2 13 0 0
Total 24 ko 83 ko 33 24 14 5 51 7 1
Average 4 .8 8 .0 16.6 8 .0 6 . 6 5 .8 2 .8 1 10.2 1.4 0 .2
Table  32.  The number o f  S t a p h y l in id a e  trapped in Mi r e x - t r e a t e d  and u n trea ted  p lo ts  a t
M a n s f ie ld ,  Lou is ian a ,  1971*
P r e - T re a t  5-11-71 P o s t - T r e a t  5-30-71
Traps T UT T UT UT T T UT T . UT UT T
1 4 - 4 1 - 4 6 - - 3 2 8
2 2 - 4 2 3 5 5 6 3 2 3 26
3 2 3 4 - - 4 3 - - 3 7 6
4 2 2 2 4 - 7 2 4 8 5 10 4
5 2 • 1 4 5 5 11 .. 6 1 2 12
Total 12 5 15 11 8 25 27 10 17 14 24 58
Average 2 .4 1.0 3 .0 2 .2  . 1.6 5 .0 5 . 4 2. 3 .4 2 .8 4 . 8 11.6
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T a b le  33- L i s t  o f  a r th ro p o d s  caught in p i t - f a l l  t r a p s ,  1970-71. 
P ine  Grove, Louis iana  
Araneae
Agelenidae
Wadotes s p .
Anyphaenidae
Anyphaena s p .
Gnaphos idae
Gnaphosa s p .
Linyphi idae 
Linyphia
Tennessee1lum s p .
Lycos idae
Lycosa sp .
Pardosa s p .
Sch izocosa  sp .
T a r e n tu l a  s p .
Sal t i c i d a e
Phid ippus s p .
S a l t i c u s  s p .
C o leop tera
Carab idae
Harpalus s p .





S o le n o p s i s  m oles ta  (Say) 
sae v i s s im a  (F.  Smith)
O r thop te ra
G r y l l a c r i d i d a e
Ceuthophi lus  sp .
G r y l 1 idae
A nurogry l lus  sp .
G ry l lu s  s p .
Miogry l lus  s p .
Nemob1 us sp .
Table  33 (continued)
M a n s f ie ld ,  Louis iana
Araneae
Club Ion idae
C a s t i a n e i r a  s p .  
Phruro timpus  s p .
Gnaphos idae
Gnaphosa s p .
Linyphi idae
Meioneta  s p .
Ten n essee1lum s p .
Lycos idae
Lycosa s p .
Pardosa  s p .
S ch izocosa  s p .  
T a r e n t u l a  s p .
T r ac h e la s  s p .
S a l t i c i d a e
H abronat tus  s p .
I c iu s  s p .
P a raph id ippus  s p .  
Phid ippus  s p .
Ther id  i idae
Dipoena s p .
L a t ro d e c tu s  s p .  
S t e a t o d a  s p .
Teutana  s p .
Thomisidae
Misumenops
C o leo p te ra
C arabidae
A r i s to m is  s p .  
A n iso d ac ty lu s  s p .  
B ra d y ce l lu s  s p .  
Ch laen ius  s p .
E v a r th r u s  s p .
Harpalus  s p .  
P t e r o s t i c h u s  s p .
S c a r i t e s  s p .
C i n c i n d e l 1 idae
Megacephalus s p .
E l a t e r i d a e
(Genera not recogn ized)
Table 33 (cont inued)
H i s t e r i d a e
Sap r in u s  s p .
Lampyridae
Pho t inus  s p .
O r th o p te ra
G r y l 1 idae
A n u ro g ry l lu s  s p .
G ry l lu s  s p .
Nemob1us s p .
Hymenoptera
Formic idae
Crematogas t e r  sp .
Iridomyrmex s p .  
Monomorium s p .  
P a r a t r a c h i n a  sp .
Ponera  s p .
S o le n o p s i s  m o le s ta  (Say) 
!S. texana  Emery 
S^ . xy 1 on i 
Tetramorium s p .
Table  34.  The number o f  Formic idae trapped in Mi re x -
t r e a t e d  and u n trea te d  p lo ts  a t  Pine Grove,
L o u is ia n a ,  1970.
7-23-70 8-5 -70 9-8-70 6-1-71
Trap U n trea ted
1 119 6b 39 73
2 89 21 19 94
3 30 12 10 35
4 108 33 17 51
5 285 43 20 181
6 89 19 7 173
7 105 50 5 42
8 170 22 14 73
9 86 32 22 136
10 70 b] 41 54
Total 1151 337 194 912
Average 115.1 33 .7
Trea ted
19.4 91.2
1 87 12 1 2
2 979 0 - 1
3 178 0 0 4
4 76 1 1 0
5 - 4 23 0
6 197 2 1 5
7 63 26 0 3
8 237 2 - 0
9 182 3 - 14
10 48 207 _2 J_
Total 2804 257 28 30
Average 280.4 25 .7 4 . 0 3 .0
Table 35.  The number o f  Formicidae trapped in Mirex-
trea ted  and untreated p lo ts  at  Mansfield,
Louisiana, 1970.
8-11-70 8-25-70 9-18-70
Trap T rea ted
1 2 1 0
2 10 1 0
3 24 1 0
4 35 2 0
5 35 9 0
6 39 0 0
7 13 0 1
8 18 0 0
9 237 40 0
10 29 J _ J _
Total kk2 55 2
Average k k .2 5 .5 0.2
U nt rea ted
1 5 4 0
2 5 4 1
3 k3 34 34
4 8 6 -
5 33 25 5
6 15 0 9
7 25 11 4
8 15 10 10
9 k7 29 8
10 k 6 _4
Total 200 129 75
Average 20 .0 12.9 8 .3
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